
Tobyhanna Army Depot 
Tobyhanna, PA 

11 Hap Arnold Boulevard 
Tobyhanna, PA 18466 

Addendum to Third Five-Year-Review Report 
Tobyhanna Army Depot, June 2013 

The Third Five-Year Review Report for Operable Unit (OU) 1, OU-4 and OU-5 at Tobyhanna 
Army Depot (TY AD) in Tobyhanna, PA was signed by Nathaniel Edwards, Chief, 
Environmental Management Divis.ion and Joseph Maciejewski, Director of Industrial Risk 
Management in September 12. TY AD received a concurrence letter for the Third Five-Year 
Review Report from the Environmental Protection Agency (EPA) signed by Ronald J. 
Borsellino, Director, Hazardous Site Cleanup Division on 25 September 12. In the concurrence 
letter, the EPA stated that the remedy for OU-1 is protective in the short term and that further 
action was required to be protective in the long term. EPA's protectiveness statement for OU-1 
is as follows: 

OU-1: Contaminated groundwater attributable to Areas A and B. 

Protectiveness Statement that will be reported to Congress: The remedy at OU-1 is 
protective in the short term; however, in order for the remedy to be protective in the long
term, follow-up actions need to be taken. 

The Protectiveness Statement for OU-1 was deemed protective in the short term due to 
inconclusive results of a vapor intrusion investigation that TY AD was conducting. for OU-1. 
During the second round of sampling of the vapor intrusion investigation, trichlorothene (TCE) 
was detected in the first floor of a residential home, identified as R 1-111 at a concentration of 52 
µg/m3 . This exceeds both the Regional Screening Level (RSL) of0.43 µg/m3 and 
Pennsylvania's Medium Specific Concentration (MSC) for Indoor Air Quality of 12 µg/m3 . This 
was the only sample from the vapor intrusion investigation where contaminants were detected 
above the RSL or MSC. Neither the basement nor the first floor were found to have levels above 
the MSC or RSL in the first round. During the second round, the basement was also below the 
RSL/MSC. Although it appeared likely that the high concentration found in the first floor during 
the second round was from a household source, the EPA determined that the protectiveness 
statement could not be considered "protective" until this residence was resampled. The EPA and 
TY AD agreed to conduct additional sampling to determine if TCE found in R 1-111 was due to 
vapor intrusion from groundwater contaminants or from a household source. 

Progress Since the Five-Year Review Completion Date 

On 20 September 12, an additional round of air sampling was conducted at R 1-111 (report 
attached). There were no contaminants found during this sampling. TY AD and the EPA are in 
agreement 



that the TCE detected in R 1-111 during the second round of sampling was from a household 
source and not from groundwater contaminants intruding into the residence. TCE was not 
detected during the first or third sampling rounds. Also, there was no evidence of contamination 
found in the path that the vapor would have had to travel to get from the groundwater to the first 
floor of R 1-11 I sinc,e TCE was never found in the basement or sump water of R 1-111. TY AD 
and EPA agree that vapor intrusion is not a concern for the residents near TY AD. 

The final vapor intrusion investigation report at TY AD was completed and sent to the EPA in 
Mar 13. The EPA reviewed the report and sent a concurrence letter to TY AD in May 13 
(attached) stating that the EPA concurs with TYAD's recommendation that the vapor intrusion 
investigation be closed with no further action. 

Issues and Recommendations 

No additional issues to those identified in the third five-year review that affect the protectiveness 
were found in this addendum. 

Protectiveness Statements 

Based on new information and/or actions taken since the Five-Year Review completion date, the 
Protectiveness Statement for OU- I is being revised as follows: 

The remedy at OU-1 remains protective of human health and the environment. 



Nl:'Xl Five-Y car Heview 

The next fivc-yenr review will be completed in 20 I 7. l'ive years after the signature of the last 
fh·e-year rev iew repo11 . 

Na1hanicl W. Edwards 
Chief. Environmental Management Division 
Tobyhanna Army Depot 

/I .. : / .7t1- -sDate_ ._ lfdr ,, /J -· 
./ I 

~A Hodgk1tii!~ Date_ :::r-P :Y/X> ) 6, 

1 lnzardous Site Cleanup Divbion 
Envi ronment<)[ Protection Agency, Region Ill 
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ATTACHMENT 2: Third Five-Year Review Concurrence Letter From the EPA 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION Ill 

1650 Arch Street 
Philadelphia, Pennsylvania 19103-2029 

Mr. Nathan Edwards 
Chief, Environmental Management Division 
Department of the Army 
Tobyhanna Army Depot 
11 Hap Arnold Boulevard 
Tobyhanna, PA 18466-5086 

SEP 2 5 2012 

Subject: Five-Year CERCLA Review of the Tobyhanna Army Depot, Tobyhanna, Pennsylvania 

Dear Mr. Edwards: 

Thank you for submitting the Five-Year Review report entitled: Third Five-Year Review 
Report Tobyhanna Army Depot, Tobyhanna, Pennsylvania, dated September 2012. The purpose 
of this letter is to provide concurrence on the above-referenced report. 

As you know, Section 121 of the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA), as amended by the Superfund Amendments and 
Reauthorization Act of 1986 (SARA), requires that remedial actions which result in any 
hazardous substances, pollutants, or contaminants remaining at a site above levels that allow for 
unlimited use and unrestricted exposure be subject to a five-year review (SYR). 

There are currently three Operable Units (OUs) at the Tobyhanna Anny Depot that 
require a SYR protectiveness determination and arc therefore addressed in this SYR. Summaries 
for these OUs are provided below for documentation purposes, along with a discussion of any 
issues EPA or the Army has identified that need to be addressed. 

OU- 1: Contaminated groundwater attributable to Areas A and B. 

Issues: During the second round of vapor sampling there was a detection ofTCE on the first 
floor of one of the residences. The basement had no detection of TCE. Additiomtl information is 
necessary to determine whether this release was due to vapor intrusion or to a household source. 

It has been 15 years since the MNA remedy was selected, and the Remedial Action 
Objectives (RAOs) have not yet been achieved. 



R ecommendations and Follow-up Actions: The /\rmy has recommended that the residence 
with the elevated level of TCE in air on the first floor be re-sampled. They ha~e also 
recommended that the MNA remedy for OU-1 be re-evaluated along with the development of an 
exit strategy to determine when the RAOs have been met before the next Five-Year Review as 
part of the Arurnal Performance Evaluations. EPA agrees with these recornmendations. 

Protect iveness Statement that will be repor ted to Congress: The remedy at OU-1 is 
protective in the short-term; however, in order for the remedy to be protective in 
the long-term, follow-up actions need to be taken. 

OU-4: UXO Arca 

Issues: No issues 

Recommendations a nd Follow-up Actions : None 

Protectiveness Statement tha t will be reported to Con gress: The remedy at OU-4 remains 
protective of human health and the environment. 

OU-5: G roundwater contamination attr ibutable to r eleases from t he Inactive L andfill 

Issues: Based on the concentration trends of some of the contaminants of concern, it does not 
appear that the RAOs will be met in the time frame indicated in the remedy. TCE in particular 
has increased in concentration in several bedrock wells onsite since 2004. However, the 
concentrations of TCE and other contaminants found in the off post groundwater monitoring 
wells that are downgradient of OU-5 continue to be below the MCLs, and there are no receptors 
in that area so the remedy continues to be protective. 

R ecommendations and Follow-up Actions: Based on the upward trends observed for the 
COCs at OU-5, the Army recommends that the MNA remedy for OU-5 be re-evaluated before 
the next Five-Year Review as part of the Annual Performance Evaluations. EPA agrees with this 
recommendation. 

P rotectiveness Sta tement that wilJ be reported to Congress: The remedy at OU-5 remains 
protective or human health and the environment. 

The EPA concurs with the Army's protectiveness statements for OU-4 and OU-5. 
However, recognizing that some additional investigation is necessary to evaluate the elevated 
level of TCE found in the air in the first floor of one residence, the EPA is recommending 
revising the protectiveness statement for OU-1 to "Protective in the short-term; however, in order 
for the remedy to be protective in the long-term, follow-up actions need to be taken. 
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During the second Five Year Review, EPA evaluated the Government Performance and 
Results Act (GPRA) measures for TY AD and had determined their status as follows: 

Environmental Indicators 

Human Health: Under Control 
Groundwater Migration: Under control 

Sitewide Ready for Anticipated Use 

The site is Site-Wide Ready for Anticipated Use. 

These GPRA measures remain effective for this reporting period. The next Five Year 
Review will be due on 27 September 2017, five years from the due date of this report. 

If you have any questions, please contact Steve Hirsh, Acting Chief of the NPL/BRAC 
Federal Facilities Branch at 215-814-3351 or Lorie Baker at 2 15-8 14-3355. 

d J. Borsellino, Director 
- zardous Site Cleanup Division 

cc: Robert Lewis, Pennsylvania Department of Environmental Protection 
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ATTACHMENT 3: Additional Air Sample Report From Rl-111. 



Test America 
THE LEADER IN ENVIRONMENTAL TESTING 

ANALYTICAL REPORT 

Job Number: 200-12833-1 

SDG Number: 200-12833 

Job Description: Tobyhanna 

For: 
Weston Solutions, Inc. 

1400 Weston Way 
PO BOX 2653 

West Chester, PA 19380 

Attention: Mr. Christopher Moran 

Don C Dawicki 
Customer Service Manager 

don.dawicki@testamericainc.com 
10/05/2012 

Approv«I for relea5'!. 
OonCDawlclci 

Cusiomer Serv;oe Manager 
10/5/2012 8 :11 AM 

The test results in this report relate only to sample(s) as received by the laboratory. These test results were derived 
under a quality system that adheres to the requirements of NELAC. Pursuant to NELAC, this report may not be 
produced in full without written approval from the laboratory 

TestAmerica Laboratories, Inc. 

TestAmerica Burlington 30 Community Drive, Suite 11 , South Burlington, VT 05403 

Tel (802) 660-1990 Fax (802) 660-1919 www.testamericainc.com 
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CASE NARRATIVE 

Client: Weston Solutions, Inc. 

Project: Tobyhanna 

Report Number: 200-12833-1 

The samples in this sample set were analyzed by the EPA Compendium Method T0-15 for specific volatile organic constituents. Unless 
otherwise noted below, the analytical work followed the requirements outl ined in the New Jersey DEP guidelines 

The practice of the laboratory is to analyze one canister from each batch of canisters that have been cleaned for re-use in order to certify 
the batch. The canisters that were used for this sampling event were from multiple batches. The certifying analyses were free of target 
analytes down to the concentration levels that are contractually required (nominally 0.2 PPBV). In order to provide for the lower level of 
detection required for canister certification, the laboratory analyzed a 500 milliliter volume. The laboratory's established practice for the 
analysis of field samples is based on the analysis of a 200 milliliter sample volume. Documentation of the analytical work supporting 
canister certification is included in the "Clean Can Certification" section of this submittal. Documentation of canister vacuum as delivered 
to, and received from, the field is included in the "Clean Can Certification" section of this submittal. 

Manual integration was employed in deriving certain of the analytical results. The values that have been derived from manual integration 
are qualified on the quantitation reports, and extracted ion current profiles are included in the data package. 

The following details the column type and trap design that were used in the performance of the analytical work for the sample in this 
sample set: 

Chromatography Column - Restek RTX-624 
L·ength - 60 meters 
Inner Diameter - 0.32 millimeters 
Film thickness - 1.6 micrometers 
Trap Design - Entech Model 7100A (glass bead and Tenax with cryo-focusing) 

A summary of the laboratory's current Method Detection Limits (MDLs) has been provided as part of this submittal, immediately following 
this transmittal letter. 

RECEIPT 
The samples were received on 09/24/2012; the samples arrived in good condition. 

LOW LEVEL VOLATILE ORGANIC COMPOUNDS 
Sample R1111 -IAF-F12-0 was analyzed for Low Level Volatile Organic Compounds in accordance with EPA Method T0-15. The samples 
were analyzed on 09/28/2012. 

Sample R1111-IAF-F12-0[3X] required dilution prior to analysis. The reporting limits have been adjusted accordingly. 

No difficulties were encountered during the Low Level VOC analysis. 

All quality control parameters were within the acceptance limits. 
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Lab Name : TestAmerica Burlington 

SDG No .: 200 - 12833 

I nst rument ID : E . i 

Lab Sample ID : IC 200-38293/3 

Date Analyzed : 05/07/ 12 15 : 17 

COMPOUND NAME 

Met hyl tert - but yl ether 
1 ,1, 2- Trichloroethane 

Bromoform 

Lab Sample ID : IC 200-38293/4 

Date Analyzed : 05/07/ 12 1 6 : 1 1 

COMPOUND NAME 

3-Chloropropene 
Methyl t er t -butyl e ther 
1 , 2 - Dich l o roet hane 

T01 5 LL 

AIR - GC/MS VOA MANUAL INTEGRAT I ON SUMMARY 

Job No . : 200 - 12833- 1 

Analysis Batch Number : 38293 

Client Sample ID : 

Lab Fi le ID : eev003 . d GC Column : RTX-624 ID : 0 . 32 (mm) 

RETENTION MANUAL INTEGRATION 
TIME REASON ANALYST DATE 

7 . 96 Baseline event wrd 05/08/12 08 : 43 
14.20 Peak not found by t he data wrd 05/08/12 08 : 25 

system 
1 6 . 62 Peak not found by t he data wrd 05/08/12 08 : 26 

system 

Client Sample ID : 

Lab Fi le ID : eev004 . d GC Co l umn : RTX- 624 ID : 0 . 32 (mm) 

RETENTION MANUAL INTEGRATION 
TIME REASON ANALYST DATE 

7 . 12 Base l i ne event wrd 05/08/12 08 : 31 
7 . 93 Baseline event wrd 05/08/ 12 08 : 3 1 

10 . 96 Peak not found by t he data wrd 05/08/12 08 : 26 
system 
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SAMPLE SUMMARY 

Client: Weston Solutions, Inc. 

Lab Sample ID' Client Sample ID Client Matrix 

200-12833-1 R1111-IAF-F12-0 Air 

TestAmerica Burlington Page 6 of 244 

Datemme 
Sampled 

09/20/2012 1645 

Job Number: 200-12833-1 
Sdg Number: 200-12833 

Datemme 
Received 

09/24/2012 0945 



Client: Weston Solutions, Inc. 

Lab Sample ID Client Sample ID 
Analyte 

No Detections 

TestAmerica Burlington 

EXECUTIVE SUMMARY - Detections 

Result 
Reporting 

Qualifier Limit 
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Units 

Job Number: 200-12833-1 
Sdg Number: 200-12833 

Method 



Client: Weston Solutions, Inc. 

Description 

Matrix: Air 

Volatile Organic Compounds in Ambient Air. Low 
Concentration (GC/MS) 

Collection via Summa Canister 

Lab References: 

TAL BUR= TestAmerica Burlington 

Method References: 

EPA= US Environmental Protection Agency 

TestAmerica Burlington 

METHOD SUMMARY 

Lab Location 

TAL BUR 

TAL BUR 
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Method 

EPAT015 LL 

Job Number: 200-12833-1 
Sdg Number: 200-12833 

Preparation Method 

Summa Canister 



METHOD I ANALYST SUMMARY 

Client: Weston Solutions, Inc. 

Method Analyst 

EPA T015 LL Keene, Angela H 

TestAmerica Burlington 
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Job Number: 200-12833-1 
Sdg Number: 200-12833 

Analyst ID 

AHK 



Client: Weston Solutions, Inc. 

Client Sample ID: 

Lab Sample ID: 

Client Matrix: 

R1111-IAF-F12-0 

200-12833-1 

Air 

Analytical Data 

Job Number: 200-12833-1 

Sdg Number: 200- 12833 

Date Sampled: 09/20/2012 1645 

Date Received: 09/24/2012 0945 

T015 LL Volatile Organic Compounds in Ambient Air, Low Concentration (GC/MS) 

Analysis Method: 

Prep Method: 

Dilution: 

Analysis Date: 

Prep Date: 

Analyte 

T015 LL 

Summa Canister 

2.99 

09/28/2012 1619 

09/28/2012 1619 

Vinyl chloride 
trans-1 ,2-Dichlorcoethene 
cis-1 ,2-Dichloroethene 
Trichloroethene 

Tetrachloroethene 
1,2-Dichloroethene, Total 

Analyte 

Vinyl chloride 
trans-1,2-Dichloroethene 
cis-1 ,2-Dichloroethene 
Trichloroethene 
Tetrachloroethene 

1,2-Dichloroethene, Total 

Tes!America Burlington 

Analysis Batch: 

Prep Batch: 

200-45724 

N/A 

Result (ppb v/v) 

0.060 
0.060 
0.060 
0.060 

0.060 
0.060 

Result (ug/m3) 

0.15 
0.24 
0.24 
0.32 
0.41 

0.24 
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Instrument ID: E.i 

Lab Fil~e ID: eevac007.d 

Initial WeighWolume: 167 ml 

Final WeighWolume: 500 ml 

Injection Volume: 500 m l 

Qualifier RL RL 

u 0.060 0.060 
u 0.060 0.060 
u 0.060 0.060 
u 0.060 0.060 

u 0.060 0.060 
u 0.060 0.060 

Qualifier RL RL 

u 0.15 0.15 
u 0.24 0.24 

u 0.24 0.24 
u 0.32 0.32 
u 0.41 0.41 

u 0.24 0.24 



Client: Weston Solutions, Inc. 

Method Blank - Batch: 200-45724 

Lab Sample ID: MB 200-45724/4 

Client Matrix: Air 

Dilution: 1.0 

Analysis Date: 09/28/2012 1344 

Prep Date: 0912812012 1344 

Leach Date: N/A 

Analyte 

Vinyl chloride 
trans-1 ,2-Dichlor•oethene 
cis-1 ,2-Dichloroethene 
Trichloroethene 

Tetrachloroethene 
1,2-Dichloroethene, Total 

Method Blank - Batch: 200-45724 

Lab Sample ID: 

Client Matrix: 

Dilution: 

Analysis Date: 

Prep Date: 

Leach Date: 

Analyte 

MB 200-45724/4 

Air 

1.0 

09/28/2012 1344 

09/28/2012 1344 

N/A 

Vinyl chloride 
trans-1 ,2-Dichloroethene 
cis-1 ,2-Dichloroethene 

Trichloroethene 
Tetrachloroethene 
1,2-Dichloroethene, Total 

Lab Control Sample - Batch: 200-45724 

Lab Sample ID: LCS 200-45724/3 

Client Matrix: Air 

Dilution: 1.0 

Analysis Date: 09/28/2012 1249 

Prep Date: 09/28/2012 1249 

Leach Date: N/A 

Analyte 

Vinyl chloride 

trans-1 ,2-Dichloroethene 
cis-1,2-Dichloroethene 

Trichloroethene 
Tetrachloroethene 

TestAmerica Burlington 

Analysis Batch: 

Prep Batch: 

Leach Batch: 

Units: 

Result 

0.020 
0.020 
0.020 
0.020 

0.020 
0.020 

Analysis Batch: 

Prep Batch: 

Leach Batch: 

Units: 

Result 

0.051 
0.079 
0.079 

0.11 
0.14 
0.079 

Analysis Batch: 

Prep Batch: 

Leach Batch: 

Units: 

Spike Amount 

0.200 

0.200 
0.200 
0.200 
0.200 

200-45724 

N/A 

N/A 

ppb v/v 

200-45724 

NIA 

N/A 

ug/m3 

200-45724 

NIA 

NIA 

ppb v/v 

Result 

0.216 

0.190 
0.185 
0.177 
0.1 44 
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Quality Control Results 

Job Number: 200-1 2833-1 
Sdg Number: 200-12833 

Method: T015 LL 

Preparation: Summa Canister 

Instrument ID: E.i 
Lab File ID: eevac004.d 

Initial WeighWolume: 500 ml 

Final WeighWolume: 500 ml 

Injection Volume: 500 ml 

Qua I RL RL 

u 0.020 0.020 
u 0.020 0.020 
u 0.020 0.020 
u 0.020 0.020 

u 0.020 0.020 
u 0.020 0.020 

Method: T015 LL 

Preparation: Summa Canister 

Instrument ID: E.i 

Lab File ID: eevac004.d 

Initial WeighWolume: 500 ml 

Final WeighWolume: 500 ml 

Injection Volume: 500 ml 

Qua I RL RL 

u 
u 
u 
u 
u 
u 

0.051 0.051 
0.079 0.079 
0.079 0.079 

0.11 0.11 
0.14 0.14 
0.079 0.079 

Method: T015 LL 

Preparation: Summa Canister 

Instrument ID: 

Lab File ID: 

Initial WeighWolume: 

E.i 

eevac003.d 

500 ml 

500 ml 

500 ml 

Final WeighWolume: 

Injection Volume: 

% Rec. Limit 

108 70 - 130 

95 70 - 130 
93 70 - 130 

89 70 - 130 
72 70 - 130 

Qua! 



Client: Weston Solutions, Inc. 

Lab Section Qualifier 

Air - GC/MS VOA 

u 

TestAmerica Burlington 

DATA REPORTING QUALIFIERS 

Description 

Job Number: 200-12833-1 
Sdg Number: 200-1 2833 

Indicates the analyte was analyzed for but not detected. 
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Client: Weston Solutions, Inc. 

QC Association Summary 

Lab Sample ID 

Air - GC/MS VOA 

Analysis Batch:200-45724 
LCS 200-45724/3 
MB 200-45724/4 
200-12833-1 

Report Basis 

T=Total 

TestAmerica Burlington 

Client Sample ID 

Lab Control Sample 
Method Blank 
R1111-IAF-F12-0 

Report 

Basis Client Matrix 

T 
T 
T 
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Air 
Air 
Air 

Quality Control Results 

Method 

T015 LL 
T015 LL 
T015 LL 

Job Number: 200-12833-1 
Sdg Number: 200-12833 

Prep Batch 



Quality Control Results 

Client: Weston Solutions, Inc. Job Number: 200-12833-1 
SDG: 200-12833 

Laboratory Chronicle 

Lab ID: 200-12833-1 Client ID: R1111-IAF-F12-0 

Sample Datemme: 09/20/2012 16:45 Received Datemme: 09/24/201 2 09:45 

Analysis Date Prepared I 

Method Bottle ID Run Batch Prep Batch Analyzed Oil Lab Analyst 

P:Summa 200-12833-A-1 200-45724 09/28/2012 16:19 2.99 TAL BUR AHK 
Canister 
A:T01 5 LL 200-12833-A-1 200-45724 09/28/2012 16:19 2.99 TAL BUR AHK 

Lab ID: MB Client ID: N/A 

Sample Datemme: N/A Received Datemme: N/A 

Analysis Date Prepared I 
Method Bottle ID Run Batch Prep Batch Analyzed Oil Lab Analyst 

P:Summa MB 200-45724/4 200-45724 09/28/2012 13:44 TAL BUR AHK 
Canister 
A:T01 5 LL MB 200-45724/4 200-45724 09/28/2012 13:44 TAL BUR AHK 

Lab ID: LCS Client ID: N/A 

Sample Datemme: N/A Received Datemme: N/A 

Analysis Date Prepared I 

Method Bottle ID Run Batch Prep Batch Analyzed Oil Lab Analyst 

P:Summa LCS 200-45724/3 200-45724 09/28/2012 12:49 TAL BUR AHK 
Canister 
A:T01 5 LL LCS 200-45724/3 200-45724 09/28/2012 12:49 TAL BUR AHK 

Lab References: 
TAL BUR= TestAmerica Burlington 

TestAmerica Burllington A = Analytical Method P = Prep Method 
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Client: Weston Solutions, Inc. 

ProjecUSite: Tobyhanna 

Laboratory 

TestAmerica Burlington 

TestAmerica Burlington 

TeslAmerica Burlington 

TestAmerica Burlington 

TestAmerica Burlington 

TestAmerica Burlington 

TestAmerica Burlington 

TestAmerica Burlington 

TestAmerica Burlington 

TestAmerica Burlington 

TestAmerica Burlington 

TestAmerica Burlington 

TestAmerica Burlington 

TestAmerica Burlington 

TestAmerica Burlington 

Authority 

A CLASS 

Connecticut 

DE Haz. Subs!. Cleanup Act 

Florida 

Louisiana 

Maine 

Minnesota 

New Hampshire 

New Jersey 

New York 

Pennsylvania 

Rhode Island 

USDA 

Vermont 

Virginia 

Certification Summary 

Program 

DoD ELAP 

State Program 

State Program 

NELAC 

NELAC 

State Program 

NELAC 

NELAC 

NELAC Primary AB 

NELAC 

NELAC 

State Program 

Federal 

State Program 

NELAC 

EPA Region 

3 

4 

6 

1 

5 

1 

2 

2 

3 

1 

3 

TestAmerica Job ID: 200-12833-1 

SDG: 200-12833 

Certificat ion ID 

ADE-1492 

PH-0751 

NA 

E87467 

176292 

VT00008 

050-999-436 

200610 

VT972 

10391 

68-00489 

LA000298 

P330-11-00093 
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Accreditation may not be offered or required for all methods and analY1es reported in this package Please contact your project manager for the !laboratory's 
current list of certified methods and analY1es. 
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ATTACHMENT 4: Vapor Intrusion Investigation Concurrence Letter from the EPA 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION Ill 

1650 Arch Street 
Philadelphia, Pennsylvania 19103-2029 

Mr. Nathan W. Edwards, Chief 
Environmental Management Division 
Department of the Army 
Tobyhanna Army Depot 
11 Hap Arnold Boulevard 
Tobyhanna, PA 18466-5086 

Dear Mr. Edwards: 

May16,2013 

I am in receipt of and have reviewed the "Final Vapor Intrusion Pathway Study Repo1t for 

Tobyhanna Operable Unit l '',submitted with your letter dated February 12, 2013. Based on my review 

of lhi:; report, I concur with the Tobyhanna Anny Depot's recommendation that the vapor intrusion 

investigation be closed with no further action. The third round of sampling indicated non-detects for the 

residence that initially had an elevated level of TCE found on the first floor. Since the basement results 

were non-detect for TCE in all three rounds, it appears that the elevated level may have been due to a 

background source within the home. All other comments/issues regarding the toxicity criteria ~ave also 

been addressed. 

Please call or email should you have any question or would like to discuss further. 

Lorie A. Baker 
Remedial Project Manager 

... 
~J Printed 011 100% recycletllrecyc/able paper witlt I 00% post-co11s11mer fiber (l/U/ process cltlorine free. 

Customer Service Hotline: 1-800-438-2474 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION Ill 

1650 Arch Street 
Philadelphia, Pennsylvania 19103-2029 

Mr. Nathan Edwards 
Chiet: Environmental Management Division 
Department of the Anny 
Tobyhanna Army Depot 
11 Hap Arnold Boukvard 
Tobyhanna, PA 18466-5086 

SEP 2 5 2012 

Subject: Five-Year CERCLA Review of the Tobyhanna Army Depot, Tobyhanna, Pennsylvania 

Dear Mr. Edwards: 

Thank you for submitting the Five-Year Review report entitled: Third Five-Year Review 
Report Tobyham1a Army Depot, Tobyhanna, Pennsylvania, dated September 2012. The purpose 
of this letter is to provide concurrence on the above-referenced report. 

As you know, Section 121 of the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA), as amended by the Superfund Amendments and 
Reauthorization Act of 1986 (SARA), requires that remedial actions which result in any 
hazardous substances, pollutants, or contaminants remaining at a site above levels that allow for 
un limi:ted use and unrestricted exposure be subject to a five-year review (5YR). 

There are currently three Operable Units (OUs) at the Tobyhanna Army Depot that 
require a 5YR protectiveness determination and arc therefore addressed in this 5YR. Summaries 
for these OUs are provided below for documentation purposes, along with a discussion of any 
issues EPA or the Army has identified that need to be addressed. 

OU- 1: Contaminated groundwater attributable to Areas A and B. 

Issues : During the second round of vapor sampling there was a detection of TCE on the first 
fioor of one of the residences. The basement had no detection of TCE. Additional information is 
necessary to determine ,.vhether this release was due to vapor intrusion or to a household source. 

It has been 15 years since the MNA remedy was selected, and the Remedial Action 
Objectives (RAOs) have not yet been achieved. 



Recommendations and Follow-up Actions: The /\rmy has recommended that the residence 
with the elevated level of TCE in air on the first floor be re-sampled. They ha\~e also 
recommended that the MNA remedy for OU- I be re-evaluated along with the development of an 
exit strategy to determine when the RAOs have been met before the next Five-Year Review as 
part of the Annual Performance Evaluations. EPA agrees with these recommendations. 

Protectiveness Statement that wii.ll be reported to Congress: The remedy at OU-1 is 
protective in the short-term; however, in order for the remedy to be protective in 
the long-term, follow-up actions need to be taken. 

OU- 4: UXO Arca 

Issues : No issues 

Recommendations and Follow-up Actions: None 

Protectiveness Statement tha t will be reported to Congress: The remedy at OU-4 remains 
protective of human health and the environment. 

OU-5: Groundwater contamination attributable to releases from the Inactive Landfill 

Issues: Based on the concentration trends of some of the contaminants of concern, it does not 
appear that the RAOs will be met in the time frame indicated in the remedy. TCE in particular 
has increased in concentration in several bedrock wells onsile since 2004. However, the 
concentrations of TCE and other contaminants found in the off post grnundv,1ater monitoring 
wells that are downgradient of OU-5 continue to be below the MCLs, and there are no receptors 
in that area so the remedy continues to be protective. 

Recommendations a nd Follow-up Actions: Based on the upward trends observed for the 
COCs at OU-5, the Army recommends that the MNA remedy for OU-5 be re-evaluated before 
the next Five-Year Review as part of the Annual Performance Evaluations. EPA agrees with this 
recommendation. 

Protectiveness Statement that wiill be reported to Congress: The remedy at OU-5 remains 
protective of human health and the environment. 

The EPA concurs with the Army's protectiveness statements for OU-4 and OU-5. 
However, recognizing that some additional investigation is necessary to evaluate the elevated 
level of TCE found in the air in the first floor of one residence, the EPA is recommending 
revising the protectiveness statement for OU-l to "Protective in the short-term; however, in order 
for the remedy to be protective in the long-term, follow-up actions need to be taken. 

2 



During the second Five Year Review, EPA evaluated the Government Performance and 
Results Act (GPRA) measures for TY AD and had determined their sta tus as follows: 

Environmental Indicators 

Human Health: Under Control 
Groundwater Migration: Under control 

Sitewide Readv for Anticipated Use 

The site is Site-Wide Ready for Anticipated Use. 

These GPRA measures remain effective for this reporting period. The next Five Year 
Review will be due on 27 September 2017, five years from the due date of this report. 

If you have any questions, please contact Steve Hirsh, Acting Chief of the NPL/BRAC 
Federal Facilities Branch at 215-814-3351 or Lorie Baker at 215-814-3355. 

01 d J. Borsellino, Director 
, zardous Site Cleanup Division 

cc: Robert Lewis, Pennsylvania Department of Environmental Protection 

..., 
.) 
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EXECUTIVE SUMMARY 

The U.S. Army (Army), as the lead agency, with review and input from the U.S. Environmental 

Protection Agency (EPA) and the Pennsylvania Department of Environmental Protection 

(PADEP), has conducted a Five-Year (statutory) Review of the remedial actions implemented 

for Operable Unit (OU) 1 (Areas A and B), OU-4, and OU-5 at the Tobyhanna Army Depot 

(TY AD), Pennsylvania. This report summarizes the results of the third Five-Year Review of the 

TY AD National Priorities List (NPL) sites, which was conducted from March 2012 to April 

2012. The trigger for this Five-Year Review was the execution of the second Five-Year Review 

for the TY AD NPL sites, for which EPA concurrence was received in September 2007. 

The selected remedy for OU-1, as documented in the Record of Decision (ROD), September 

1997, was Natural Attenuation/Long-Term Monitoring/Institutional Controls for groundwater 

and no further action for soils, as the Army had previously conducted a Removal Action in July 

1995 and removed approximately 2, 100 cubic yards (yd3
) of volatile organic compound (VOC)

contaminated soils. The remedy was implemented beginning in 1998. As part of the long-term 

monitoring, groundwater samples were collected twice per year through October 2006 under the 

Monitor/Residential Well Sampling Program and analyzed for VOCs. Since Ma.y 2007, only 

annual sampling was required, as concurred with by EPA and PADEP. Institutional controls 

include an agreement with Coolbaugh Township to notify TY AD of any new construction that 

will require potable water and an update to the TY AD Master Plan to prohibit the construction of 

new drinking water wells in OU-I . 

Institutional controls implemented by prior removal actions were selected and expanded on in 

the ROD completed for OU-4, the Powder Smoke Ridge Unexploded Ordnance (UXO) Area, in 

September 2000. The institutional controls described in the ROD for OU-4 include the 

following components: 1) Physical Controls (i.e., fencing and gates); 2) Security 

Patrols/Monitoring; 3) UXO Avoidance Support; 4) Proprietary Controls; 5) Public/Employee 

Education; and 6) Periodic (Five-Year) Review. 

The selected remedy for the OU-5 inactive sanitary landfill, as documented iin the ROD, 

September 2000, was Monitored Natural Attenuation/Institutional Controls (MNA/ICs). The 

remedy was implemented beginning in 2000. As part of the monitoring, groundwater samples 

were collected twice per year through October 2006 under the Landfill Well Sampling Program 

TYAD_5-year_2012_fina1(9-19-12).doc ES-1 9/20/2012 
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and analyzed for VOCs, semivolatile organic compounds (SVOCs) and metals. Since May 2007, 

only annual sampling is required as concurred with by EPA and PADEP. Institutional controls 

include the following: 1) an agreement with Coolbaugh Township to notify TY AD of any new 

construction that will require potable water, which ensures that new wells are not placed in areas 

of known or suspected contamination; 2) TY AD Master Plan prohibition of any on-post drinking 

water well construction in the area of OU-5; 3) ongoing public education regarding potential 

hazards associated with consumption of contaminated groundwater in OU-5; and 4) results of 

long-term monitoring presented to all TY AD employees in articles in the installation newspaper. 

Issues and recommendations identified as a result of this Five-Year Review for OU-1, OU-4, and 

OU-5 consist of the following: 

• OU-1: TY AD needs to re-establish rights of entry for property Rl-94 with the new 
owners. It is critical to sample the property to develop complete and accurate 
contaminant plume maps. Rights of entry will be re-established by fall 2012. 

• OU-1 : A vapor intrusion investigation is ongoing at OU-1. During the second round 
of sampling there was a detection of TCE on the first floor of one of the residences. 
This first floor location will be sampled again in the fall of 2012 to confirm that the 
high levels of TCE were the result of a household source rather than from 
contamination at OU-1. The results of this sampling and the comments from the 
regulatory review of the Draft Vapor Intrusion Pathway (VIP) Study Report for 
Tobyhanna Operable Unit 1 (Weston, 2012) will be put into a final report which will 
be completed by the 4th quarter 2012. Current data shows that VIP is not affecting 
the protectiveness of the remedy for OU-1. 

• OU-1: A clear, well-defined exit strategy for groundwater monitoring at OU-1 has not 
been developed. There are no criteria for demonstrating that the comtaminants of 
concern (COCs) have permanently decreased to concentrations less than the 
performance standards for the remedial action. Criteria will be developed as part of 
the upcoming Annual Performance Evaluations of the remedy for OU-1. 

• OU-1: It has been 15 years since the monitored natural attenuation (MNA) remedy 
was selected and the Remedial Action Objectives (RAOs) have not been achieved for 
all COCs. The MNA remedy for OU-1 will be re-evaluated before the next Five-Year 
Review in conjunction with the Annual Performance Evaluations. 

• OU-5: In 2004 there was a spike ofTCE groundwater concentrations in several 
bedrock wells at OU-5. This spike was potentially due to new sampling methods 
initiated in 2004 or high groundwater levels in 2004 that might have contacted 
landfill materials. However, the concentrations of TCE found in the off post 
groundwater monitoring wells that are downgradient of OU-5 are well below the 
MCL. So the contamination from this site is still contained within TY AD. TY AD 
will investigate OU-5 to determine what is causing the levels of TCE to increase as 
part of the upcoming Annual Performance Evaluations of the remedy for OU-5. 
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• OU-5: Based on the upward trends observed for the COCs at OU-5, the RAOs may 
not be met within the estimated timeframe. Therefore, the MNA remedy for OU-5 
will be re-evaluated before the next Five-Year Review in conjunction with the Annual 
Performance Evaluations. 

These issues, in the short term, do not impact the protectiveness of the remedies for OU-1, OU-4, 

or OU-5 under current conditions. The remedies for OUs 1, 4, and 5 are protective of human 

health and the environment. Exposure pathways that could result in ll!llacceptable risks are being 

controlled. 

TY AD is a statutory site that requires ongoing Five-Year Reviews. The initial trigger date for the 

first TY AD Five-Year Review was 30 September 1997. The first evaluation for the TY AD NPL 

Site was signed by the Army and concurred with by EPA in September 2002. The second Five

Year Review for the TY AD NPL Site was signed by the Army and concurred with by EPA in 

September 2007. 

The EPA Memorandum, Program Priorities for Federal Facihty Five-Year Review, issued 

August 1, 2011, has altered the requirement for due dates of subsequent Five-Year Reviews. The 

Memorandum states the following in regard to due dates: 

In fiscal year (FY) 2011, [the Federal Facilities Restoration and Reuse Office} has made 
a {Comprehensive Environmental Response, Compensation, and Liabihty Information 
System} change such that the future date will be based 011 the planned completion date. 
What this means is that starting this fiscal year, if the date the five-year review report is 
concurred on by EPA is July 30, 2011, then the due dates of the subsequent five year 
reviews are July 30, 2016 and July 30, 2021. This will assure that the due dates do not 
change if the reports are late or ear~y. These changes supersede section 1.3.3 of the 
2001 Comprehensive Five-Year Review Guidance/or federalfadhties. 

Therefore, the next Five-Year Review for the TY AD NPL site will be completed no later than 5 

years after the due date of this Five-Year Review, which will be 27 September 2017. This is in 

compliance with Army and EPA policy. 
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Five-Year Review Summary Form 

SITE IDENTIFICATION 

Site Name: Tobyhanna Army Depot 

EPA ID: PA5213820892 

NPL Status: Final 

Multi ple OUs? 

Yes 

Has the site achieved construction completion? 

Yes 

REVIEW STATUS 

Lead agency: Oth,er Federal Agency 

If "Other Federal Agency" was selected above, enter Agency name: U.S. Army 

Author name (Federal or State Project Manager): Jaroslav Sebek 

Author affiliation: Environmental Management Division, Tobyhanna Army Depot 

Review period: 03/2012 - 06/2012 

Date, of site inspection: 3/22/2012 

Type of review: Statutory 

Review number: 3 

Triggering action date: 0912712007 

Due date (five years after triggering action date): 09/27/2012 

The table below is for the purpose of the summary form and associated data entry and does not 
replace the two tables required in Section VIII and IX by the Five-Year Review guidance. 
lnstea,d, data entry in this section should match information in Section VII and IX of the Five
Year review report. 
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Five-Year Review Summary Form (Continued) 

Issues/Recommendations 

I 

OU(s) without Issues/Recommendat ions Identified in the Five-Year Review: 

OU-4 

Issues and Recommendations Identified in the Five-Year Review: 

OU(s): OU-1 Issue Category: Site Access/Security 

Issue: OU-1: Rights of entry for property Rl-94. TY AD needs to re-establish 
rights of entry for property RI-94 with the new owners. This is a critical property 
at which to sample in order to develop complete and accurate contaminant plume 
maps 

Recommendation: Re-establish rights of entry for property Rl-94 with the 
new owners. 

Affect Current Affect Future Implementing Oversight Milestone Date 
Protectiveness Protectiveness Party Party 

No No Federal Facility EPA/State Fall 2012 

OU(s): OU-1 Issue Category: Remedy Performance 

Issue: Vapor intrusion pathway study comments. Vapor intrusion was 
identified by EPA as an issue that needed to be addressed in the 2012 Five-Year 
Review. A vapor intrusion investigation is ongoing at OU-1. The vapor 
intrusion investigation has recently been completed and the Draft Vapor 
Intrusion Pathway Study Report for Tobyhanna Operable Unit 1 
(WESTON, 2012) is currently under review by P ADEP and EPA. The 
draft data show that VIP is not affecting the protectiveness of the remedy 
for OU-1. 

Recommendation: Resolve any issues identified by EPA and P ADEP then f 
inalize the Vapor Intrusion PathHay Study Report for Tobyhanna Operable Unit I 
(WESTON, 2012). 

Affect Current Affect Future Implementing Oversight Milestone Date 
Protectiveness Protectiveness Party Party 

No No Federal Facility EPA/State 4th Quarter 
2012 

OU(s): OU-1 Issue Category: Monitoring 

Issue: Vapor detection at residence Rl-111. During the second round of vapor 
sampling there was a detection of TCE on the first floor of one of the residences 
that exceeded the EPA regional screening level (RSL). 
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Five-Year Review Summary Form (Continued) 

Recommendation: The first floor location will be sampled again in the fall of 
2012 to confinn that the detection of TCE was the result of a household source 
rather than from contamination at OU-1. The results of this sampling will be put 
into the VIP report which will be finalized by the 4th quarter 2012. 

Affect Current Affect Future Implementing Oversight Milestone Date 
Protectiveness Protectiveness Party Party 

No No Federal Facility EPA/State 4th Quarter 
2012 

OU(s): OU-1 Issue Category: Monitoring 

Issue: Exit Strategy for Groundwater Monitoring. A clear, well-defined exit 
strategy for groundwater monitoring at OU-1 has not been developed. There are 
no criteria for demonstrating that the contaminants of concern (COCs) have 
permanently decreased to concentrations less than the perf onnance standards for 
the remedial actions. 

Recommendation: Develop exit strategy criteria to remove welJs and analytes 
from the monitoring program as part of the next (2012) Annual Performance 
Evaluation of the remedy for OU-I. Re-evaluate the MNA remedy for OU-1 in 
conjunction with the Annual Performance Evaluations. 

Affect Current Affect Future Implementing Oversight Milestone Date 
Protectiveness Protectiveness Party Party 

No No Federal Facility EPA/State 1st Quarter 
2014 

OU(s): OU-1 Issue Category: Remedy Performance 

Issue: Re-evaluate MNA remedy. It has been 15 years since the MNA 
remedy was selected and the RAOs have not been achieved. 

Recommendation: The MNA remedy for OU-1 should be re-evaluated before 
the next Five-Year Review as part of the Annual Performance Evaluations. 

Affect Current Affect Future Implementing Oversight Milestone Date 
Protectiveness Protectiveness Party Party 

No Yes Federal Facility EPA/State September 
2017 

OU(s): OU-5 Issue Category: Remedy Performance 

Issue: Increasing TCE concentrations. In 2004 there was a spike of TCE in the 
groundwater in several bedrock wells at OU-5. However, the concentrations of 
TCE found in the off post groundwater monitoring wells that are downgradient of 
OU-5 are well below the MCL. So the contamination from this site is still 
contained within TY AD. 

Recommendation: TY AD will investigate OU-5 to determine what is causing 
the levels of TCE to increase as part of the next (2012) Annual Performance 
Evaluation of the remedy for OU-5. Re-evaluate the MNA remedy for OU-5 in 
conjunction with the Annual Performance Evaluations. 
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Five-Year Review Summary Form (Continued) 

Affect Current Affect Future Implementing Oversight Milestone Date 
Protectiveness Protectiveness Party Party 

No Yes Federal Facility EPA/State 1st Quarter 
2013 

OU(s): OU-5 Issue Category: Remedy Performance 

Issue: Re-evaluate MNA remedy. Based on the upward trends observed for 
the COCs at OU-5, the RAOs may not be met within the estimated timeframe. 

Recommendation: The MNA remedy for OU-5 should be re-evaluated before 
the next Five-Year Review as part of the Annual Performance Evaluations. 

Affect Current Affect Future Implementing Oversight Milestone Date 
Protectiveness Protectiveness Party Party 

No Yes Federal Facility EPA/State September 
2017 

To add additional issues/recommendations here, copy and paste the above table as many times 
as necessary to document all issues/recommendations identified in the Five-Year Review 
report. 
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Five-Year Review Summary Form (Continued) 

Protectiveness Statement(s) 

Include each individual OU protectiveness determination and statement. If you need to add 
more protectiveness determinations and statements for additional OUs, copy and paste the 
table below as many times as necessary to complete for each OU evaluated in the Five-Year 
Review report. 

Operable Unit: Protectiveness Determination: Addendum Due Date 
OU-1 Protective (if applicable): 

Click here to enter date. 

Protectiveness Sta1tement: 
The remedy at OU-l (Natural Attenuation/Long-Tenn Monitoring/Institutional controls) is protective 
of human health and the environment. Exposure pathways that could result in unacceptable risks are 
being controlled. 

Operable Unit: Protectiveness Determination: Addendum Due Date 
OU-4 Protective (if applicable): 

Click here to enter date. 

Protectiveness Sta1tement: 
The remedy at OU-4 (Institutional controls) is protective of human health and the environment. 
Exposure pathways that could result in unacceptable risks are being controlled. 

Operable Unit: Protectiveness Determination: Addendum Due Date 
OU-5 Protective (if applicable): 

Click here to enter date. 

Protectiveness Sta1tement: 
The remedy at OU-5 (Natural Attenuation/Long-Term Monitoring/Institutional controls) is protective 
of human health and the environment. Exposure pathways that could result in unacceptable risks are 
being controlled. 

Sitewide Protectiveness Statement (if applicable) 

For sites that have achieved construction completion, enter a sitewide protectiveness 
determination and statement. 

Protectiveness Determination: Addendum Due Date (if applicable): 
Protective NIA 

Protectiveness Sta1tement: 
The remedies for OUs 1, 4, and 5 are functioning as designed, are protective of human health and the 
environment, and are being operated and maintained in an appropriate manner. 
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1. INTRODUCTION 

The U.S. Army (Army), as the lead agency, with review and input from the U.S. Environmental 

Protection Agency (BP A) and the Pennsylvania Department of Environmental Protection 

(P ADEP), has conducted a Five-Year (statutory) Review of the remedial actions implemented 

for Operable Unit (OU) 1 (Areas A and B), OU-4, and OU-5 at the Tobyhanna Army Depot 

(TY AD), Pennsylvania. This report summarizes the results of the third Five-Year Review of the 

TY AD National Priorities List (NPL) sites, which was conducted from March 2012 to April 

2012. The trigger for this Five-Year Review was the execution of the second Five-Year Review 

for the TY AD NPL sites, for which EPA concurrence was received in September 2007. 

This Five-Year Review is necessary due to the presence of contaminants at the site above levels 

that allow for unlimited use and umestricted exposure (UU/UE). The purpose of Five-Year 

Reviews is to determine whether the remedies selected for implementation in the RODs for a site 

remain protective of human health and the environment. The methods, findings, and conclusions 

of Five-Year Reviews are documented in Five-Year Review reports, which identify issues found 

during the review, if any, and recommendations to address them. 

The U.S. Army, the lead agency for TY AD, is preparing this Five-Year Review pursuant to the 

Comprehensive Environmental Response, Compensation~ and Liability Act (CERCLA) Section 

121 and the National Oil and Hazardous Substances Pollution Contingency Plan (NCP) (NCP; 

40 Code of Federal Regulations [CFR] Part 300). CERCLA 121(c), as amended, states: 

If the President selects a remedial action that results in any ha:;ardous substances, 
pollutants, or contaminants remaining at the site, the President shall review such 
remedial action no less often than each five years after the initiation of such remedial 
action to assure that human health and the environment are being protected by the 
remedial action being implemented. In addition, if upon such review it is the judgment of 
the President that action is appropriate at such site in accordance with section [J 04} or 
{l 06}, the President shall take or require such action. The President shall report to the 
Congress a list of facilities for which such review is required, the results of all such 
reviews, and any actions taken as a result of such reviews. 

This requirement was interpreted further in the NCP (40 Code of Federal Regulations [CFR] 

300.430(f)(4)(ii)), which states: 
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lf a remedial action is selected that results in ha=ardous substances, pollutants, or 
contaminants remaining at the site above levels that allow for u.nhmited use and 
unrestricted exposure, the lead agency shall review such action 110 less often than every 
five years after the initiation of the selected remedial action. 

This is the third Five-Year Review for OU-1 , OU-4, and OU-5 at TY AD. The decision 

documents for each OU are summarized below. 

• Record of Decision, Operable Unit 1 (Areas A and BJ (U.S. Army Environmental 
Center [USAEC], 1997) Specifies Natural Attenuation/Long-Term 
Monitoring/Institutional Controls as the selected alternative for OU-1 (Areas A and 
B) to minimize the threat of migration of contaminants in. the groundwater at TY AD 
and adjacent off-post areas. The Institutional Controls include an agreement with the 
Coolbaugh Township Zoning Office concerning notification of new construction (i.e., 
water service) in the OU-1 area and an update to the TYAD Master Plan to prohibit 
the construction of new drinking water wells in OU-1. 

• Record of Decision, Operable Unit 4 (USAEC, 2000) - Specifies Institutional 
Controls as the selected alternative for OU-4 (the Powder Smoke Ridge Unexploded 
Ordnance [UXO] Area) to minimize the threat of unauthorized personnel entering this 
area. Institutional Controls include fencing, warning signs, security patrols, UXO 
avoidance support and public education. 

• Record of Decision, Operable Unit 5 (USAEC, 2000) - Specifies Natural 
Attenuation/Long-Term Monitoring/Institutional Controls as the selected alternative 
for OU-5 (the Inactive Sanitary Landfill) to minimize the threat of migration of 
contaminants in the groundwater at TY AD. The Institutional Controls include an 
agreement with the Coolbaugh Township Zoning Office concerning notification of 
new construction (i.e., water service) in the OU-5 area and an update to the TY AD 
Master Plan to prohibit the construction of new drinking water wells in OU-5. 

A review of OU-1 (Areas A and B), OU-4, and OU-5 every five years after commencement of a 

remedial action is a statutory requirement, while contaminants remain above cleanup goals, 

based upon the original RODs, finalized in September 1997 for OU-1 and September 2000 for 

OU-4, and OU-5. The following documents were used in the development of this review: 

• Environmental Protection Agency {EPA), Comprehensive Five-Year Review 
Guidance, Office of Solid Waste and Emergency Response (OSWER) 9355.7-03B-P, 
June 2001. 

• EPA, Recommended Evaluation of Institutional Controls: Supplement to the 
Comprehensive Five-Year Review Guidance, OSWER 9355.7-18, September 2011. 

• EPA, Five-Year Review Summary Form Template, December 201 1. 
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2. SITE CHRONOLOGY 

A chronology of the TY AD site is provided in Table 2-1. A more detailed description of the 

remedial actions conducted at TY AD is provided in Section 4 of this report. 

Table 2-1 TYAD OU-1 , OU-4, and OU-5 Site Activity 

Date 
Associated 

Site Activity 
OU(s) 

1979 TYAD TY AD initiates Discovery Phase of the Installation Restoration 
Proi;rram (IRP). 

1981 OU-1 Volatile organic compounds (VOCs) discovered in on-post 
drinking water supply well (ON-3) and nearby residential wells at 
levels not exceeding the Pennsylvania Department of 
Environmental Resources (PADER's) 1981 drinking water 
standards; activated carbon groundwater treatment system 
installed to remove voes from drinkin_g water; residents notified. 

1986 OU-1 Groundwater sampling by the Monroe County Planning 
Commission and P ADER indicates TCE in residential wells at 
levels exceeding the revised 1986 maximum contaminant level 
(MCL) as promulgated under the Safe Drinking Water Act 
(SDWA). 

March 1987 OU-1 Army supplies bottled water to affected residences and 
businesses. 

September OU-1 Army initiates the Remedial Investigation (RI)/Feasibility Study 
1987 (FS) to determine and characterize the source ofVOCs in the 

groundwater. 
1988 OU-5 Semi-annual sampling of on-post supply and monitoring wells, as 

well as off-post residential wells, begins; RI conducted to further 
characterize OU-5. 

1989 OU-1 In 1989, the activated carbon groundwater treatment system for 
ON-3 was replaced with an air stripper treatment system. 

August 1990 TYAD TY AD added to National Priorities List (NPL) 
November TYAD EPA signs a Federal Facility Agreement (FFA) with the Army to 
1990 investigate environmental impacts of past and present activities at 

TYAD. 
1991 OU-1 Army installs potable waterline from TY AD to 23 affocted 

residences/businesses. 
December OU-1 Army submits final FS for OU-1. 
1992 
July 1995 OU-1 Army conducts Removal Action and removes approximately 

2,100 cubic yards (yd3
) ofVOC-contaminated soil from OU-1. 

1995 OU-5 New RI conducted for OU-5 
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Table 2-1 
TY AD OU-1, OU-4, and OU-5 Site Activity (Continued) 

Date 
Associated 

Site Activity 
OU(s) 

September OU-1 Record of Decision (ROD) for 00-1 fmalized. 
1997 
June 2000 OU-4 TY AD performs CERCLA removal action at OU-4 and installs 

barbed-wire fence and warning signs around perimeter ofUXO 
area. 

September OU-4/ RODs for OU-4 and OU-5 finalized. 
2000 OU-5 
1998-2002 OU-1/ Semi-annual sampling of on-post supply and monitoring wells, 

OU-5 off-post residential wells, and landfill wells on and off-post. 
September OU-I/ First Five-Year Review finalized. 
2002 OU-4/ 

OU-5 
2003 OU-4 New barbed wire fence was installed around OU-4 from Route 

423 to the top of Powder Smoke Ridge, where it ties into the 
existing barbed wire fence. Now, the fence extends from the 
road, along TY AD property, to the top of the ridge. 

May - July OU-4 UXO clearance and avoidance operations were conducted inside 
2004 the southern boundary of OU-4 in support of design activities for 

a proposed Training and Conference Center to be located between 
Perimeter Road and OU-4. UXO Technicians investigated and 
cleared UXO from the 4-acre site down to a depth of 2 feet. 

June 2004 OU-4 UXO support was required for UXO avoidance and surface 
removal support conducted during June 2004 prior to tree clearing 
operations outside the perimeter fence at the Air Defense Radar 
Facility located within OU-4. 

September OU-4 UXO support was required for site inspection soil sampling 
2004 conducted at ten locations during September 2004. 
2005 OU-4 The Military Munitions Response Program (MMRP) Final Site 

Inspection Report (Malcom Pirnie, 2005) recommended that the 
perimeter of OU-4 be expanded to include 42 acres of a former 
artillery range fan at the southeast comer of OU-4 - roughly 
located between Ridge Road and the Depot boundary. The new 
fencing was installed. 

April 2005 OU-5 The Environmental Management Division (EMD) observed that 
the protective casings and concrete pads around several of the 
TY AD landfill monitoring wells (outside the landfill cells) were 
suspended above the ground surface due to frost heav,e. 

September OU-4 An approximately 2,000 foot section of new barbed wire 
2005 perimeter fence was installed around the expanded perimeter of 

OU-4 and warning signs were posted on the fence. The fence and 
several gates were installed on the northeast side of the main 
parking lot and Hap Arnold Boulevard extending from Powder 
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Table 2-1 
TY AD OU-1, OU-4, and OU-5 Site Activity (Continued) 

Date 
Associated 

Site Activity 
OU(s) 

Smoke Ridge Road to near Building 310. UXO support was 
conducted on September 1, 2005, prior to the installation of the 
new OU-4 perimeter fence posts. 

2002-2006 OU-1/ Semi-annual sampling of on-post supply and monitoring wells, 
OU-5 off-post residential wells, and landfill wells on and off-post. 

May2006 OU-5 Prudent Engineering re-surveyed the elevations of the tops of the 
polyvinyl chloride (PVC) well casings, tops of the protective 
casings, tops of the cement pads and the ground surface for seven 
landfill wells. 

November OU-5 WeH surface repairs were conducted for 15 landfill wells. In 
2006 addition to the rehabilitation/repairs that were done, eight 

monitoring wells at the landfill site wer;e abandoned. 
May2007 OU-1/ Began annual sampling of on-post supply and monitoring wells, 

OU-5 off-post residential wells and landfill wells on and off-post. 
Starting in 2008, the annual sampling has been conducted in the 
fall months. 

2008 OU-4 Approximately 100 ft of damaged perimeter fence around OU-4, 
caused by fallen trees, was repaired. 

September OU-1/ Second Five-Year Review finalized. 
2007 OU-4/ 

OU-5 
April - OU-4 To prepare for the construction of a new radar site in OU-4, a 
November subsurface UXO removal was conducted for the 8-acre Barstow 
2008 radar construction area and a surface UXO clearance was 

conducted for the remaining 21 acres. 
April - OU-4 A munitions and explosives of concern (MEC) removal action 
October 2009 was conducted in OU-4 at the new Seal Beach Radar 

Construction Site. A subsurface MEC clearance was conducted at 
the 2-acre radar construction site and a surface clearance was 
conducted across the remaining 20 acres. 

April - May OU-4 A MEC surface clearance and tree/brush clearing were conducted 
2010 along both sides of the perimeter fence along the northern, eastern 

and western boundary of OU-4. All brush, saplings, and trees 
along the 1.75 miles of fence line were felled and chipped out to 
six feet on either side of the fence and to a height of 12 feet from 
!?!Ound. 

April 2010 OU-4 A MEC investigation was conducted at both the Barstow and Seal 
Beach Radar Construction Sites during 20 l 0. In preparation for 
the radar construction work, a MEC surface sweep was conducted 
across the entire limits of the Barstow and Seal Beach Radar 
Construction Sites beginning on 19 April 2010. 

April 2010 OU-5 By mistake, 12 stakes and 2 grounding rods (3 feet long) were 
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Table 2-1 
TY AD OU-1, OU-4, and OU-5 Site Activity (Continued) 

Date 
Associated 

Site Activity 
OU(s) 

driven into the sanitary landfill cap (OU-5, Cell B) to support a 
tripod stand for some electronics test equipment - without 
authorization. Once the EMD became aware of the testing on the 
landfill cap, the stakes and rods were removed and the l " 
diameter holes were repaired. On April 23, 2010, the holes were 
tightly packed with bentonite clay chips and hydrated to seal the 
holes. 

July - OU-5 During the preliminary earth moving operations for the Barstow 
October 2010 and Seal Beach radar construction, UXO avoidance support was 

provided for the radar construction contractor because some of 
the excavation work was below the depth of the previous MEC 
Removal Actions. No additional MEC were located during the 
limits UXO avoidance support at either radar site. 

August - OU-1 Four groundwater wells, PW-1, OW-1, MW-03 and MW-15, 
September were abandoned because they were located within the 
2010 construction footprint of three new office buildings along 

Corporal Damato Street. These buildings are being built within 
the footprint of Area A in OU-1. None of these wells were part of 
the current groundwater monitoring network for OU-1, Area A. 

March 2011 OU-1 Conducted the first round of vapor intrusion pathway (VIP) 
sampling at four residences in OU-1. 

December OU-1 Conducted the second round of VIP sampling at four residences 
2011 in OU-1. 
August 2011 OU-4 In preparation for fence installation work at OU-4, UXO 

Technicians conducted a MEC surface sweep across the proposed 
fence line perimeter of the Barstow and Seal Beach Radar 
Construction Sites on 22 Au!rust 2011. 

August - OU-4 Approximately 3,000 feet of 5-strand barbed wire fence and UXO 
September warning signs were installed in OU-4 between 22 August and 13 
2011 September 2011 to fence off the perimeter of the two new radar 

sites and safeguard the radar workers. 
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3. BACKGROUND 

3.1 LAND AND RESOURCE USE 

The TY AD facility is located in the Pocono Mountains of Monroe County, Pennsylvania, 

approximately 15 miles southeast of Scranton, adjacent to the Village of Tobyhanna. The facility 

comprises approximately 2.2 square miles (mi2). TY AD is bordered to the north, east, and west 

by the Tobyhanna State Park Reserve and to the south by the Village of Tobyhanna. Land use in 

the area surrounding the depot is a broad mix of light industry, residential, and recreational uses. 

Residential areas exist within 200 feet (ft) of the installation to the south, southeast, and east. A 

site location map is presented in Figure 3-1. 

Currently, TY AD is the largest fuH-service electronics maintenance facility in the Department of 

Defense (DoD). TY AD's mission is total sustainment, including design, manufacture, repair and 

overhaul, of electronic systems. Systems include satellite terminals, radio and radar systems, 

telephones, electro-optics, night vision and anti-intrusion devices, airborne surveillance 

equipment, navigational instruments, electronic warfare, and guidance and control systems for 

tactical missiles. TY AD is the DoD's recognized leader in the areas of automated test equipment, 

systems integration, and downsizing of electronics systems. Since its activation, TY AD has been 

a government-owned, government-operated facility. No industrial leases have existed at TY AD. 

OU- I is comprised of two distinct areas, Areas A and B. Area A consists of former burning and 

disposal areas, which were activdy used from the 1950s to the early 1960s. Area B is near the 

southeastern comer of TY AD and consists of a former drum staging area, which was used for 

temporary storage and disposal of building materials and other wastes during the construction of 

the existing facility. The locations of Areas A and B are presented in Figure 3-2. 

OU-4 comprises approximately 584 acres of a former artillery range that was used by the Army 

and National Guard for artillery practice and machine gun training during World Wars I and II. 

The location of OU-4 is presented in Figure 3-3. The former Tobyhanna Artillery Range 

(TOAR) comprises a total of approximately 2 1, 100 acres, consisting of firing points and impact 

areas. Currently, the former site is subdivided into Pennsylvania State Parks, Pennsylvania 
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Game Commission land, Coolbaugh Township Municipal Par~ and the TY AD, where OU-4 is 

located. 

U.S. Army Corps of Engineers (USACE) is currently performing a Munitions and Explosives of 

Concern (MEC) Remedial Action of Munitions Response Sites (MRS)-R02, R03, R04 and R05 

at the former TOAR located in Tobyhanna and Gouldsboro State Parks and State Game Lands 

127 in Monroe and Wayne Counties, Pennsylvania. The MEC Remedial Action is being 

conducted to minimize or eliminate the explosive safety risk to the public and personnel by 

removal of UXO to detection depth and implementing Land Use Controls (LU Cs). The MEC 

Remedial Action is being conducted outside of TY AD, but several of the MRS (MRS-R02B and 

- R02C) are located along the northeast border of TY AD near OU-4 (see Appendix C, 

Figure C-7). Most of the MEC Remedial Action was completed at MRS- R02B and MRS-R02B 

during 2011. 

OU-5 is defined as groundwater impacted by the Inactive Sanitary Landfill that was operated 

from 1963 to 1979. The landfill is located along the western border of the installation and 

encompasses an area of approximately 30 acres, as shown in Figures 3-4 and 3-5 . Operations 

perta.ining to the landfill ceased as of 1 July 1979, and the landfill was closed following closure 

plans approved by PADEP, formerly the Pennsylvania Department of Environmental Resources 

(P ADER), and EPA in accordance with the Resource Conservation and Recovery Act (RCRA). 

During the landfill closure process, an approved engineered clay cover was constructed and a 

surface drainage feature that traversed the landfill from north to south was replaced by a storm 

drainage system. The original surface water drainage system was filled in and leveled. 

3.2 PHYSICAL CHARACTERISTICS 

3.2.1 Topography 

TY AD lies in the southern New York section of the Appalachian Plateau Physiographic 

Province. The section is characterized by mature glaciated plateaus of moderate relief with 

broad intervening lowlands. Within TY AD, the relief varies over a range of appmximately 220 

ft. The lowest elevation (1,930 ft) occurs south of Barney's lake, while the highest elevation 

(2, 150 ft) occurs on Powder Smoke Ridge. 
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3.2.2 Hydrogeology 

There are two predominant geologic formations found under TY AD: shallow glacial till, and 

consolidated bedrock. The glacial till is comprised of cobbles and boulders interspersed with 

varying amounts of sand and clay. There is considerable variation in thickness of glacial till 

material and depth to the bedrock, but the average thickness of the glacial till material is 

approximately 20 to 30 ft. The sandstones of the Catskill Formation of the Upper Devonian age 

dominate the bedrock underlying TY AD. The bedrock consists of fine to medium-grained gray 

sandstones, which is, well-indurate<l and quartzitic with abundant trough crossbedding. 

Groundwater is present in both the glacial till and fractured bedrock aquifers. Water in the 

glacial till is not used as a source of potable water. Since the glacial till and bedrock aquifers are 

hydraulically linked, volatile organic compounds (VOCs) in the glacial till can move downward 

to the bedrock. The presence of fractures strongly influences the groundwater flow through the 

bedrock aquifer. The consolidated bedrock aquifer serves as the major source of the potable 

water supply for the depot and surrounding area. The depth to groundwater in the bedrock 

averages approximately 50 ft. 

3.3 HISTORY OF CONTAMINATION 

3.3.1 Operable Unit 1 

Area A consists of trenches and pits that were excavated and used during the late 1950s and early 

1960s for burning waste generated by TY AD. Past operations included trench excavation, waste 

burning, and in-place burial of ash residue generated from TYAD's heating plant. Specific 

wastes handled included garbage, construction rubble, s,crap metal, drums, and solvents. 

Area B consists of a former drum staging area, which was used for temporary storage and 

disposal of building materials and other wastes during the construction of the existing facility. 

Three potential areas of contamination were identified during the original investigation at Area 

B: a large clearing near the middle of the site, a trench containing fragments of rnsted drnms near 

the western edge of the site and a pile of debris with additional drum fragments on the ground 

surface near the southwestern edge of the site. 
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3.3.2 Operable Unit 4 

The Army and National Guard used the former Tobyhanna Artillery Range for artillery practice 

and machine gun training from 1912 until 1949. OU-4 mainly received 37 and 75 millimeter 

(mm) ammunition fire from two firing points, one on the southwest end of the depot (Firing 

Point No. 6) and the other on the northwest side of the depot. Although these two firing points 

are not part of OU-4, a discussion of the firing points has been included to provide background 

information related to OU-4. 

A Remedial Investigation (RI) was conducted at Firing Point No. 6 at the TY AD Main Gate in 

December 2011. The current and future land use for this site is to serve as the main gate into 

TY AD. The purpose of the RI was to investigate the site to determine the nature and extent of 

UXO at Firing Point No. 6. Results of the RI were used to assess the explosive hazards and 

human health and ecological risks (WESTON, 2011). No munitions or explosives of concern 

(MEC) or munitions debris (MD) were identified. The previous Site Inspection (Malcolm Pirnie, 

2005) indicated that no explosives were detected in the surface soil at Firing Point No. 6. 

A MEC hazard assessment was conducted and a hazard category level of 4 was determined, 

which means that the site is now considered compatible with current and reasonably anticipated 

future use. Based on the category level 4 rating determined for the site and because no MEC 

were identified at the site to a depth of 4 feet below ground surface, a No Further Action (NFA) 

response has been recommended for Firing Point No. 6. 

3.3.3 Operable Unit 5 

The sanitary landfill operated from 1963 to 1979 and was reported to have received all types of 

wastes generated at TY AD, including plating wastes, sludge from the sewage treatment plant, 

ash from burning of wooden and paper rubble, construction debris, paints, solvents, oils, and 

sanitary solid waste. 
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3.3.4 Conceptual Site Model 

3.3.4.1 Operable Unit 1 

It was determined during the RI and RI Addendum for OU-1 that remediation of the soils at Area 

A was not necessary because contaminant levels were below cleanup levels. A removal action 

was completed for soils at Area B. 

The contaminants in soils at Areas A and B, primarily solvents, moved downward into the 

glacial till. Based on the analytical data for bedrock well MW-22 (located at the primary source 

area), the solvents did not reach the bedrock at Area B. The source of the VOCs detected in 

groundwater appears to be the remaining solvents trapped in the glacial till (that was not 

excavated during the soil removal action). As precipitation moves through the glacial till and 

recharges the groundwater, solvents trapped in the glacial till are dissolving into groundwater 

and moving down deeper into bedrock or staying in the perched glacial till aquifer. 

Contaminants of concern (COCs) in groundwater include tetrachloroethene (PCE), 

trichloroethene (TCE), and their breakdown product vinyl chloride. 

Groundwater contamination from Area A does not migrate offsite, while groundwater 

contamination from Area B does (see Figures 3-6 and 3-7). Groundwater flow in the glacial till 

is westward, away from the residential area (see Figure 3-8), as supported by the groundwater 

analytical results from glacial till well MW-10, which is located between the Area B solvent 

source area (northwest side of Area B) and bedrock well MW-23. PCE and TCE have not been 

detected in well MW-10. Groundwater flow in the fractured bedrock moves southeastward 

under the Village of Tobyhanna toward bedrock well MW-23 and the surrounding residences 

(see Figure 3-9). 

The dissolved-phase plume of PCE and TCE exists in the fractured bedrock below the residences 

and is. centered near MW-23, where the highest concentrations of PCE and TCE outside the 

source area have been detected. The potential exposure pathways for VOCs in groundwater 

include ingestion, dermal contact, inhalation during nonconsun1ptive use (e.g., showering, 

bathing), and inhalation from vapor intrusion (VI). 

TYAD_5-year_2012_final(9'-19'-12).doc 9/20/2012 

3-5 



FINAL 

3.3.4.2 Operable Unit 4 

OU-4 is located on Powder Smoke Ridge, which represents the highest elevation at TYAD. The 

Army and National Guard used the former Tobyhanna Artillery Range for artillery practice and 

machine gun training from 1912 until 1949. OU-4 comprises approximately 584 acres of the 

former artillery range and received primarily 37 and 75-mm ammunition fire from two firing 

points,, one on the southwest end of the depot (Firing Point No. 6) and the other on the northwest 

side of the depot (Firing Point No. 7). The firing points are referred to as "munitions response 

sites (MRSs)" but are not included in OU-4. Former Target Area No. 5 is located at the top of 

Powder Smoke Ridge and UXO remains at the surface and in shallow soil on Powder Smoke 

Ridge within OU-4. In addition to the 37 and 75-mm projectiles, other UXO identified in OU-4 

include 155-mm, 3-pounder Navy common, and 60-mm mortar projectiles, plus white 

phosphorous and FM smoke grenades. 

3.3.4.3 Operable Unit 5 

The Inactive Sanitary Landfill operated from 1963 to 1979 and was reported to have received all 

types of wastes generated at TY AD, including: plating wastes, sludge from the sewage treatment 

plant, ash from burning of wooden and paper rubble, construction debris, paints, solvents, oils 

and sanitary solid waste. The landfill is located along the western border of the installation and 

encompasses approximately 30 acres. During the landfill closure process, an approved 

engineered clay cover was constructed in two areas (Landfill Cells A and B) and a surface 

drainage feature that traversed the landfill from north to south was replaced by a storm drainage 

system. The original surface water drainage system was fi lled in and leveled. 

Groundwater contamination at OU-5 results from groundwater contacting landfill materials 

during periods of high groundwater levels. COCs in OU-5 groundwater include the following: 

• Barium 
• Arsenic 
• Benzene 
• Vinyl chforide 
• l ,2-Dichloropropane 
• Tetrachloroethene 
• Trichloroethene 
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• Pentachlorophenol 
• Bis(2-ethylhexyl)phthalate 

Groundwater movement in the shallow aquifer appears to be controlled by the morphology of the 

landfill and the location of the stormwater drainage system (see F igure 3-10). Shallow 

groundwater at the landfill flows to the gravel backfill of the stormwater system. Once the 

groundwater reaches the gravel backfill, it may flow downgradient along the backfill or may 

discharge vertically into the bedrock underlying the landfill. 

Groundwater movement in the bedrock aquifer is controlled by primary and secondary fractures 

and along fractures and bedding planes and is unaffected by the presence of the stormwater 

drainage system. Groundwater elevation data indicate that groundwater movement is to the 

south, a long the axis of the landfill (see Figure 3-11). 

3.4 INITIAL RESPONSE 

3.4.1 Operable Unit 1 

In 1979, TY AD initiated the first stage (Discovery Phase) of the Installation Restoration Program 

(IRP), which consisted of a records search, or Initial Installation Assessment (IIA). Subsequent 

investigations lead to recommendations to conduct the next phase of the IRP, the Remedial 

Investigation/Feasibility Study (RYFS). 

VOCs were first discovered at TY AD in 1981 in one of the on-post drinking water supply wells 

(ON-3). Later in 1981, sampling conducted by PADER (now PADEP) revealed th,e presence of 

TCE and PCE in nearby residential wells at levels below the 1981 drinking water standards. 

Follow-up sampling conducted by Monroe County Planning Commission and PADER in 1986 

revealed similar findings and also indicated that certain wells contained TCE levels exceeding 

the revised 1986 federal drinking water Maximum Contaminant Level (MCL) of 5 parts per 

billion (ppb) as promulgated under the Safe Drinking Water Act (SDWA). 

The Army initiated the RI/FS at TY AD in September 1987 to determine and characterize the 

source(s) of the VOCs in the groundwater underlying TY AD and a portion of the Village of 

Tobyhanna. The RI identified two areas at TY AD (Areas A and B) to be the likely source of the 
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voes in the groundwater. Subsequent investigations indicated that groundwater from Area A 

had not migrated beyond the installation boundary, so Area B contained the source of voes 

found in off-post residential wells. 

In August 1990 TYAD was added to the NPL. In November 1990, EPA signed a Federal 

Facility Agreement (FF A) with tlile Army to investigate the environmental impacts associated 

with past and present activities at TY AD and to take appropriate remedial actions as necessary to 

protect human health and the environment. 

In June 1991, the Army installed a potable waterline from TY AD to 23 affected 

residences/businesses to provide a more continuous source of potalble water. One additional 

resident was connected to this supply in June 1995. In 1991, TYAD implemented an agreement 

with the affected residents, which stipulates that the residents will stop using their wells, and in 

return TY AD will continually supply potable water to the residents until groundwater at the 

affected private wells is safe for potable use. This agreement also provides that the private wells 

continue to be made available to the Army for monitoring purposes even though the residents do 

not use them. Additionally, other residents/businesses. will be connected to the TY AD potable 

water supply if VOC concentrations in their wells exceed applicablie MeLs, provided that the 

exceedance is a result of groundwater contamination from TY AD. 

In December 1992, the Army submitted a final FS, which included a three-dimensional 

groundwater model to simulate flow and transport of contaminants in the subsurface. Results 

from this modeling indicated, for the no further action alternative, that the voe plume in the 

groundwater would not migrate downgradient and would actually decrease in extent and strength 

over time. The FS recommended remediation of the groundwater by extraction and treatment, 

and remediation of ithe contaminated soils through passive volatilization. EPA concurred with 

this FS in March 1993. 

During negotiations on the draft ROD, the Anny collected pre-design field data to further 

delineate contaminated soils in Areas A and B and to evaluate newly installed groundwater 

extraction wells. The results of the field activities .indicated that the actual extent of soil 
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contamination was less than originally estimated. In fact, the levels of constituents detected in 

the soils of Area A were less than the soil cleanup levels, and therefore, no treatment was 

required at this portion of the site. In Area B, the estimated contaminated soil volume was 

reduced significantly. The pre-design groundwater investigations indicated that extraction of the 

groundwater was impractical due to the inability of the extraction wells to efficiently recover 

contaminated groundwater. 

As a result of the pre-design investigations, due to the Eimited soil contamination found onsite in 

Area B, the Army conducted a Removal Action in July 1995 and removed approximately 2,100 

yd3 of VOC-contaminated soils. The removal action, which included excavation and offsite 

disposal, was conducted instead of using the passive volatilization technology recommended in 

the FS because it could be implemented more readily as a source control, and it was more cost 

effective. Post-excavation confirmatory soil sampling in Area B showed concentrations of 

VOCs in soils to be less than the soil cleanup levels established in 1995. The confirmatory soil 

sample results will be reviewed based on current toxicity criteria as part of the re-evaluation of 

the OU-1 MNA remedy to be performed as part of the upcoming annual performance evaluation 

reports. 

Also, as a result of the pre-design investigations, independent EPA investigations, and continued 

Army and regulatory agency negotiations, EPA and PADEP agreed with the Army's strategy that 

ultimately lead to the selection of Natural Attenuation/Long-Term Monitoring/Institutional 

Controls for groundwater. 

Since 1988, on-post supply and monitoring wells, as well as off-post residential wells, have been 

sampled on a semiannual basis under the TY AD Monitor/Residential Well Sampling Program 

(MWSP). The concentration and the size of the contaminant plumes has continued to decrease 

over time as predicted. As a result, the semi-annual sampling of on-post supply and monitoring 

wells, as well as off-post residential wells has been cut back to annual sampling starting in 2007. 

3.4.2 Operable Unit 4 

In April 1987, EPA performed a preliminary review and visual site inspection to identify 

potential Solid Waste Management Units (SWMUs) and other areas of potential concern at 

TYAD_5-year_2012_fina1(9·19-12).doc 9/20/2012 

3-9 



FINAL 

TY AD. This study identified 52 SWMUs, one of which was the UXO area. The 1987 EPA 

Study recommended that no further action be taken due to the area's low potential for migration 

of any chemical contaminants into the air, soil , groundwater, or surface water. The 1987 EPA 

Study did not address any potential for exposure to the UXO from a safety perspective. 

In August 1990 TY AD was added to the NPL. In November 1990, the EPA signed a FF A with 

the Army to investigate the environmental impacts associated with past and present activities at 

TYAD and to take appropriate remedial actions as necessary to protect the public health and 

welfare and the environment. The FFA identified 65 Areas of Concern (AOCs) within TY AD, 

one of which was AOC 55, the UXO area that became OU-4. 

From October to December 1998, the Army conducted removal activities to clear approximately 

20 acres of land within AOC 55 for construction of a radar testing facility. The footprint of the 

radar testing facility and an area 100 feet around the facility footprint were cleared to a depth of 

4 feet. The fence line and fence line footprint were also cleared to a depth of 4 feet. All other 

areas within the construction site were cleared to a depth of 1 foot. A total of 187 37-mm, 26 75-

mm, 3 3-pounder, 1 8 1-mm mortar (white phosphoms) and 1 81-mm mortar projectiles were 

destroyed along with several fuses and flares. 

In June 2000, TY AD performed a CERCLA removal action at AOC 55 that involved the 

installation of a barbed wire fence and warning signs around the perimeter of the entire UXO 

area. The purpose of this removal was to prevent trespassers and other unauthorized personnel 

from entering the UXO area and inadvertently coming into contact with any ordnance. 

In 2003, a new barbed wire fence was installed from Route 423 to the top of Powder Smoke 

Ridge, where it ties into the existing barbed wire fence. In the past, the fence ended at the road. 

Now, the fence extends from the road, along TY AD property, to the top of the ridge .. 

UXO support was required for two separate activities conducted within OU-4 during 2004. The 

first activity was UXO avoidance and surface removal support conducted during June 2004 prior 

to tree clearing operations outside the perimeter fence at the Air Defense Radar Facility located 

within OU-4. The second activity involved UXO avoidance support for site inspection soil 

sampling conducted at IO locations during September 2004. 
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A magnetometer-assisted UXO surface sweep was conducted across a 150-foot wide tree 

clearing zone (approximately 8 acres) outside the Air Defense Radar Facility fence line. A total 

of seven live UXO were located at the surface in the tree clearing area: five 37-mm high 

explosive projectiles, one 7 5-mm shrapnel projectile, and one 81-mm mortar projectile. The 

seven UXO items were detonated in p lace on July 8, 2004 by UXO Technicians. 

As part of the Military Munitions Response Program (MMRP) Site Inspection conducted at 

TY AD, a UXO Technician escorted a sampling team to 10 locations within OU-4 during 

September 2, 2004, where the sampling team collected surface soil samples for explosives (EPA 

Method 8330) and target analyte l ist metals analyses. The MMRP Final Site Inspection Report 

reported the detection of some explosives and metals in surface soil within OU-4, however, the 

detections were "not considered significant or widespread and are not anticipated to pose a risk 

to human health or the environment." 

UXO clearance and avoidance operations were also conducted near the southern boundary of 

OU-4 during May, June, and July 2004 in support of design activities for a proposed Training 

and Conference Center to be located between Perimeter Road and OU-4. UXO Technicians 

investigated and cleared UXO from the 4-acre site down to a depth of 2 feet (WESTON, 2004). 

No UXO were encountered, but 11 munitions debris items related to 75-mm projectiles were 

identified and removed from the site for disposal. 

In 2005 the MMRP Final Site Inspection Report (Malcom Pirnie, 2005) recommended that the 

perimeter of OU-4 be expanded to include 42 acres of a former artillery range fan at the 

southeast comer of OU-4 roughly located between Ridge Road and the Depot boundary. 

As a result of that recommendation, an approximately 2,000 foot section of new barbed wire 

perimeter fence was installed around the expanded perimeter of OU-4 during September 2005 

and warning signs were posted on the fence. The fenoe and several gates were installed on the 

northeast side of the main parking lot and Hap Arnold Boulevard extending from Powder Smoke 

Ridge Road to near Building 310. 

UXO support was required for one activity conducted within the expanded perimeter of OU-4 

during 2005. The activity was UXO avoidance support conducted on September 1, 2005, prior to 
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the installation of the new OU-4 perimeter fence. A magnetometer-assisted UXO surface sweep 

was conducted along the proposed fence line to ensure that the fence posts could be driven into 

the ground safely. 

3.4.3 Operable Unit 5 

In April 1987, EPA performed a preliminary review and visual site inspection to identify 

potential SWMUs and other areas of potential concern at TY AD. This study identified 52 

SWMUs, one of which was the inactive sanitary landfill. The 1987 EPA study recommended that 

no further action be taken due to the area's low potential for migration of any chemical 

contaminants into the air, soil, groundwater, or surface water. Later, the FF A identified sixty- 65 

AOCs within TY AD, one of which was AOC 1, the inactive sanitary landfill, which became 

OU-5. 

Operations pertaining to the landfill ceased as of 1 July 1979 and the landfill was closed 

following c losure plans approved by P ADEP and EPA in accordance with RCRA. Numerous 

rounds of groundwater sampling were conducted at OU-5 as part of the approved RCRA closure 

program. Eight groundwater monitoring wells (LFOl through LF08) were installed in the shallow 

aquifer in 1979 and sampled by TY AD on a quarterly basis for 10 years. The target chemical 

parameters were determined by P ADEP and TY AD during the RCRA permit approval process 

and consisted of pH, iron, cadmium, chromium, selenium, total lead, total zinc, and total organic 

carbon. Data from quarterly groundwater sampling of the monitoring well networlk installed as 

part of the permitted RCRA closure process did not identify actionable levels of groundwater 

contamination. 

Conditions of OU-5 were further investigated during Rls conducted in 1987-1988 and 1995. 

During these investigations, additional monitoring wells were installed to either replace 

abandoned wells or to supply additional data. Following the installation of the replacement wells 

and abandonment of the damaged wells, a total of 18 monitoring wells (LFO 1 and LF09 through 

LF25) existed. Four quarters (December 1995, March 1996, June 1996, and September 1996) of 

groundwater samples were collected to support the RI. The identified COCs included VOCs, 

SVOCs and metals. In addition, constant-rate pump tests were conducted at two bedrock 
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monitoring wells (LF09 and LF25), and a study of the landfill storm water drainage system was 

conducted. 

As a result of those investigations and continued Army and regulatory agency negotiations, EPA 

and PADEP agreed with the Army's strategies tthat lead to the selection of Natural 

Attenuation/Long-Term Monitoring/Institutional Controls for groundwater at OU-5. Since this 

agreement, OU-5 monitoring wells have been sampled on a semiannual basis through October 

2006 under the TY AD Landfill Well Sampling Program (LFWSP). The concentration and the 

size of the contaminant plumes has continued to decrease over time as predicted. As a result of 

negotiations between the Army and the regulatory agencies in 2006, the semiannual sampling of 

the monitoring wells has been cut back to annual sampling starting in 2007. 

3.5 RESTORATION ADVISORY BOARD 

A Restoration Advisory Board (RAB) was established in June 1994 for OU-1 to discuss the 

ongoing environmental activities at TY AD, which provided the opportunity for community 

members to get the latest information and discuss community issues and concerns. OU-5 was 

added to the RAB responsibilities in 2000. Public RAB meetings were held quarterly until 

public interest waned and the RAB was adjourned by vote at the last meeting on 19 October 

2005. TY AD plans to contact the local community to see if there is any current interest in 

restarting the RAB in 2012, as required by Army guidance. 
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4. REMEDIAL ACTIONS 

The following subsections describe the selected remedies for each OU, how those 

remedies are being implemented, and what annual costs are associated with each remedy. 

4.1 REMEDY SELECTION 

4.1 .1 Operable Unit 1 

The ROD for OU-1 was finalized in September 1997. Remedial Action Objectives 

(RA Os) were dleveloped as a result of data collected during the RI to aid in the 

development and screening of remedial alternatives for the ROD. The general objectives 

of response actions at OU-I were to: I) minimize the potential for future migration of 

voes in groundwater; and 2) restore groundwater in the glacial till and bedrock aquifers 

to beneficial use and to levels protective of human health and environment, as soon as 

practicable, through natural attenuation. The performance standard for the response 

action at OU-1 is to achieve MeLs for the following eoes throughout the entire plume 

of groundwater contamination: vinyl chloride (2 micrograms per liter [µg/L]), TeE (5 

µg!L), and PeE (5 µg/L). 

An interim objective of the response actions was to continue to prevent exposure of 

groundwater until it has been restored to federal MeLs. With the completion of the 

removal action at OU-1, contaminated soil was removed, which resulted in a permanent 

reduction in the toxicity and volume of contaminated soil and minimized future releases 

of voes to groundwater. 

Under eERCLA, Sec. 121, EPA must select remedies that are protective of human health 

and the environment, comply with applicable or relevant and appropriate federal and state 

environmental laws and regulations (ARARs), are cost-effective, and use permanent 

solutions and alternative treatment technologies or resource recovery technologies to the 

maximum extent practicable. The selected remedy for OU-1 was Natural 

Attenuation/Long-Term Monitoring/Institutional Controls for groundwater and no further 
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action for soils. A 15-year time period was selected for the cost estimate to complete the 

remediation. The contaminant-specific ARARs for groundwater remediation are the 

federal and state Safe Drinking Water Act MCLs. As part of the long-term monitoring, 

groundwater samples were to be collected twice per year and analyzed for voes 

(reduced to annually in 2007). Institutional controls include: 

• A 1996 agreement with the Coolbaugh Township Zoning Office to notify 
TY AD of any new construction that will require potable water, which ensures 
that new wells are not placed in areas of known or suspected contamination. 
New homes within the OU-1 area are to be supplied with potable water from 
the TY AD water system. 

• The TY AD Master Plan, Section 4 Environmental Quality prohibits the 
construction of new drinking water wells at TY AD in the areas impacted by 
OU-1. 

4.1.2 Operable Unit 4 

The ROD for OU-4 was finalized in September 2000. The RAOs for OU-4 were to: 1) 

reduce potential exposure to UXO by on-site workers or trespassers; 2) ensure that proper 

UXO clearance procedures are followed if or when any portion of this area is to be 

developed by the Army in the future; 3) restrict future uses of the land; and 4) educate the 

public/employees on the dangers ofUXO at OU-4. 

The selected remedy for OU-4 was institutional controls, including the following 

components: 

• Physical Controls 
• Security Patrols/Monitoring 
• UXO Support 
• Proprietary Controls 
• Public/Employee Education 
• Periodic (Five-Year) Review 

4.1.3 Operable Unit 5 

The ROD for OU-5 was finalized in September 2000. The RAOs for OU-5 were to 

prevent ingestion of groundwater having contaminants in excess of established drinking 
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water standards and to remediate contaminated groundwater to usable standards. The 

specific cleanup goal for OU-5 was to remediate groundwater to achieve MCLs for the 

following COCs: 

• Barium - 2,000 µg/L 
• Arsenic - 10 µg/L 
• Benzene - 5 µg/L 
• Vinyl chloride - 2 µg/L 
• 1,2-Dichloropropane - 5 µg/L 
• Tetrachloroethene - 5 µg/L 
• Trichloroethene - 5 µg/L 
• Pentachlorophenol - 1 µg/L 
• Bis(2-ethylhexyl)pbthalate - 6 µg/L 

Under CERCLA, Sec. 121, EPA must select remedies that are protective of human health 

and the environment, comply with ARARs, are cost-effective, and use permanent 

solutions and alternative treatment technologies or resource recovery technologies to the 

maximum extent practicable. The selected remedy for OU-5 was Monitored Natural 

Attenuation/Institutional Controls. A 30-year time period was selected for the cost 

estimate to complete the remediation. The contaminant-specific ARARs for groundwater 

remediation are the federal and state Safe Drinking Water Act MCLs. As part of the 

monitoring, groundwater samples were to be collected twice per year and analyzed for 

VOCs, SVOCs, and metals. The data from the groundwater samples were evaluated as 

part of this Five-Year Review to determine if the size and strength of the groundwater 

plume is decreas ing over time. Institutional controls included the following: 

• A 1996 agreement with the Coolbaugh Township Zoning Office to notify 
TY AD of any new construction that will require potable water, which ensures 
that new wells are not placed in areas of known or suspected contamination 

• Prohibition of any on-post drinking water well construction in the area of OU-5 
as documented in the TY AD Master P lan, Section 4 Environmental Quality 

• Ongoing public education regarding potential hazards associated with 
consumption of contaminated groundwater in OU-5 

• Results of long-tenn monitoring presented to all TY AD employees in articles 
in the installation newspaper 
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4.2 REMEDY IMPLEMENTATION 

4.2.1 Operable Unit 1 

Nineteen semi-annual rounds of groundwater sampling have been conducted under the 

Long-Term Monitoring requirements of the ROD for OU-1. As part of the long-term 

monitoring, groundwater samples were to be collected twice per year and analyzed for 

Target Compound List (TCL) VOCs, using EPA Method 8260B, in order to evaluate the 

effectiveness of the selected remedial alternative. Total and dissolved lead was analyzed 

using EPA Method 7421 through April 2004, when lead sampling was discontinued by 

agreement between the Army and the regulators. The COCs for this project are cis-1,2-

dichloroethene (cis-1,2-DCE), trans- 1,2-dichloroetihene (trans-1,2- DCE), vinyl chloride 

(VC), TCE, and PCE. In 2007, the sampling frequency was reduced to once per year by 

agreement with EPA and PADEP. The full list of TCL VOCs continues to be analyzed 

for using EPA Method 8260B. A total of five annual rounds of groundwater sampling 

have been conducted through 201 1. 

The subsequent Semi-Annual Groundwater Monitoring Reports, Annual Groundwater 

Monitoring Reports, and the first and second Five-Year Reviews completed in 2002 and 

2007, respectively, were submitted to TY AD, U.S. Army Corps of Engineers (USACE), 

the U. S. Army Environmental Center (USAEC), EPA, and PADEP. The Long-Term 

Monitoring includes the sampling and analysis of groundwater samples from on-post 

monitor wells, on-post water supply wells, and off-post residential wells. From 1998 to 

2011, the number of wells sampled on a semi-annual and annual basis has been reduced 

as the plume size has decreased, as evidenced by the data collected and analyzed. Prior 

to each sampling event, the well sampling list was made availablre for review by EPA in 

the annual performance evaluation reports. The April 1998 sampling activities conducted 

at TY AD consisted of sampling 22 on-post monitor wells, 25 off-post residential wells, 

and 6 on-post water supply wells. The November 2011 sampling activities consisted of 

sampling 7 on-post monitor wells, 12 off-post residential wells, 1 on-post water supply 

well, and 1 off-post monitor well. 
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Institutional controls have been implemented, including Coolbaugh Township's 

agreement to notify TY AD of any new construction that would require potable water, 

which ensures that new wells are not placed in areas of known or suspected 

contamination. During this Five-Year Review period, the zoning officer from Coolbaugh 

Township received one request from a landowner regarding potable water service. TY AD 

added a potable water service connection in 201 1 for a new house constructed on Maple 

Street. The EMD at TY AD, which oversees the work at OU-1, also controls the potable 

water system at TY AD. Although the TY AD Master Plan restrictions on new potable 

water well construction in OU-1 are still in effect, no new potable water wells are 

planned for TY AD and the existing wells are predicted to meet TY AD's future water 

needs. 

4.2.2 Operable Unit 4 

The components of the selected remedy for OU-4 that have been implemented at TY AD 

include physical controls, UXO support, public/employee education, proprietary controls, 

and periodic (five-year) reviews. 

Physical Controls 

In September 2000, TY AD completed a removal action involving the construction of a 

barbed-wire fence around OU-4 to deter access to the UXO area. In addition, UXO 

warning signs were installed at regular intervals around the perimeter and at access 

points, such as roads. Gates were installed across depot roads to prevent unauthorized, 

inadvertent access by TY AD personnel or visitors. The keys to the access gates are 

controlled by TY AD security personnel. Fencing and signs are maintained regularly. 

Between 22 August and 13 September 2011 approximately 3,000 additional feet of 5-

strand barbed wire fence was installed in OU-4 to surround the new radar facilities at the 

Seal Beach and Barstow sites. UXO hazard signs were installed on every other fence 

post, approximately 16 feet apart. Additional signs were ordered to replace missing signs 

along the existing OU-4 fence line. 
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UXO Support 

UXO support is available from Army explosive ordnance disposal (EOD)-trained personnel 

if future intrusive activities occur within OU-4. Since the ROD for OU-4 was finalized in 

September 2000, UXO support has been required numerous times for activities inside 

OU-4 such as brush clearing, fence installation, surface sweeps, and construction. 

Public/Emplovee Education 

Public and employee education was implemented through the RAB, which is described in 

Subsection 3.5. Also, a UXO safety video is shown to personnel before they are allowed 

access to the site, which is permitted only to those o·n official business. 

Proprietary Controls 

Deed restrictions will be placed on the land if it is ever transferred outside the Government. 

Periodic (Five-Year) Reviews 

Periodic reviews will be performed to ensure that the remedial action remains effective in 

protecting the public. Periodic reviews will be performed, at a minimum, at five-year 

intervals in accordance with CERCLA and the NCP until the land is suitable for 

unlimited use and unrestricted exposure. This report represents the third CERCLA 

review for the selected remedy for OU-4. The next CERCLA review for OU-4 is 

required in 2017. Also, annual performance evaluations of the selected remedy have 

been conducted.. The findings can be found in the Annual Performance Evaluation 

reports referenced in Section 6. 

The institutional controls implemented for OU-4 have proven to be effective and there 

have been no significant incidents or breaches of the physical controls. In 2008, 

approximately 100 feet of fence line was repaired following winter storms which caused 

fallen trees. Between April and May 2010, tree and brush were cleared on both sides of 

the perimeter fence along the northern, eastern, and western boundary of OU-4. Fencing 

and signs are maintained regularly, and annual funds have been designated accordingly. 
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As part of homeland security measures at the post, a security fence was installed on a 

portion of the post abutting the State Game Lands. This fence was built to enclose the 

entire facility. The security fence currently has UXO warning signs and is checked 

monthly for any type of damage. 

4.2.3 Operable Unit 5 

Nineteen rounds of groundwater sampling have been conducted under the Long-Term 

Monitoring requirements of the ROD from February 2000 to November 2011. As part of 

the long-term monitoring, groundwater samples were to be collected twice per year and 

analyzed for TeL VOes, TeL SVOes, total cyanide, and total and dissolved metals. fu 

2007, the sampliing frequency was reduced to once per year. The full list of TeL VOes 

were analyzed using EPA Method 8260B. The full list of TeL SVOes were analyzed by 

EPA Method 8270e. The total cyanide was analyzed using EPA Method 9012. The 23 

target analyte list (TAL) metal analyses were performed according to EPA Methods 

6010B, 6020, and 7470A. 

The Semi-Annual Groundwater Monitoring Reports and the first and second Five-Year 

Review completed in 2002 and 2007, respectively, were submitted to EPA and PADEP. 

In 2007, the sampling frequency was reduced to once per year by agreement with EPA 

and PADEP. Five annual rounds of groundwater sampling have been conducted through 

2011 and annual reports submitted to EPA and P ADEP. 

fustitutional controls have been implemented, including Coolbaugh Township's 

agreement to notify TY AD of any new construction that would require potable water, 

which ensures that new wells are not placed in areas of known or suspected 

contamination. During this Five-Year Review period, the zoning officer from Coolbaugh 

Township received one request from a landowner regarding potable water service. TYAD 

added a potable water service connection in 2011 for a new house constructed on Maple 

Street in OU-1, so the existing agreement is still working. The EMD at TY AD, which 

oversees the work at OU-5, also controls the potable water system at TY AD. Although 

the TY AD Master Plan restrictions on new potable water well construction in OU-5 is 
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still in effect, no new potable water wells are planned for TY AD and the existing wells 

are predicted to meet TY AD's future water needs. 

4.3 SYSTEM OPERATIONS/OPERATIONS AND MAINTEINANCE 

The system operations and maintenance (O&M) costs for OU-1, OU-4, and OU-5 include 

the costs for groundwater and vapor monitoring, UXO fence maintenance, public 

involvement, potable water connections, security patrols, and employee education. The 

costs for the operation and maintenance of the ON-3 potable water well air stripper are 

minimal and tracked by TY AD as part of the costs provided in Table 4-1. 

The potable water supply system at TY AD consists of six water supply wells (ON-1 

through ON-6). The water supply system operates on a cascading, on-demand basis 

controlled by water level switches in the storage tanks, so water from the six wells is 

mixed together prior to usage. The six TY AD water supply wells are located in the 

eastern portion of TY AD and completed in bedrock at depths ranging from 185 to 450 

feet. With the exception of ON-3, all of the potable water wells are located hydraulically 

upgradient of OU-1. 

Well ON-3 and the associated air stripper are currently operational. Maintenance is 

performed on an as-needed basis, and consists primarily of an air blower motor and 

packing media replacement. The ON-3 influent and effluent are monitored on an annual 

basis and the influent COC concentrations have not exceeded MCLs since 1997. 

Table 4-1 Annual System Operations/O&M Costs for OU-1 , OU-4, and OU-5 

Year Operable Unit Operations/O&M 
Cost 

1997 OU-1 $153,316 
1998 OU-1 $108,001 
1999 OU-I $72,174\aJ 

OU-1 $83,605 
2000 OU-4 $2,500 

OU-5 $29,586 
OU-1 $70,098 

2001 OU-4 $2,500 
OU-5 $64,658 
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Table 4-1 Annual System Operations/O&M Costs for OU-1 , OU-4, and OU-5 
(Continued) 

Year Operable Unit 
Operations/O&M 

Notes: 
• 
b 

2002 OUs 1, 4, and 5 
2003 OUs 1, 4, and 5 
2004 OUs 1, 4, and 5 
2005 OUs 1, 4, and 5 
2006 OUs 1, 4, and 5 
2007 OUs 1, 4, and 5 
2008 OUs 1, 4, and 5 
2009 OUs 1, 4, and 5 
2010 OUs 1, 4, and 5 
2011 OUs 1, 4, and 5 

Fall 1999 roood was not conducted per EPA direction due to drought conditions. 
Sufficient funds were available from the 2002 budget to cover 2003 operations. 
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5. PROGRESS SINCE THE LAST FIVE-YEAR REVIEW 

5.1 OPERABLE UNIT 1 

All groundwater samples collected between 2007 and 201 1 were analyzed for TCL VOCs using 

EPA Method 8260B. Sample results for the COCs cis-1 ,2-DCE, trans-1,2-DCE, vinyl chloride, 

PCE, and TCE, are provided in Table 5-1. The sample results were compared against the EPA 

MCLs for the COCs. 

Historical TCE and PCE concentrations for the MWSP, dating back to April 2001, are presented 

in Tables 5-2 and 5-3, respectively. TCE and PCE concentrations detected in the bedrock aquifer 

during the 2007 and 2011 sampling events were used to generate the contaminant contour maps 

shown in Appendix A. 

Analytical data on TCE and PCE groundwater concentrations at selected OU-1 monitoring wells 

from April 2001 through November 2011 were evaluated by the nonparametric Mann-Kendall 

(MK) test using ProUCL v.4.1 statistical software. Data preparation included review of 

analytical qualifiers and coding the detection status for each of the analytical results. Data with U 

and UJ flags were recorded as non-detects at the reporting limit and all other data including J or 

B flagged resu.lts were recorded as detections. 

A significance level of 95% was selected for the MK test trend evaluation. The results of the MK 

tests are summarized in Table 5-4. For those wells and constituents with MK test results 

indicative of statistically significant increasing (large positive S values) or decreasing (large 

negative S values) trends, plots were generated with ordinary least squares (OLS) regression 

Lines and/or Theil-Sen trend Lines (see Appendix A) to estimate the slope of the observed trend. 

The results of the MK analysis show a decreasing TCE concentration ·trend at OU-1 Area A (well 

MWO 1) and a decreasing or no trend for TCE in groundwater at OU-1 Area B and the 

downgradient residential area. With the exception ofMW-23, the TCE concentrations detected at 

the other OU-1 monitoring wells are either at or below the MCL of 5 µg/L, so the trends are 

related to small changes in concentration. 
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The results of the MK analysis show no trend for the low(< 1 µg!L) PCE concentrations at OU-I 

Area A (well MWOl), a decreasing or no trend for PCE concentrations in groundwater at the 

OU-1 Area B source area, and an increasing (MW-23) or no trend in the downgradient 

residential area. However, none of the PCE concentrations detected at the OU-1 monitoring 

wells exceeded the MCL of 5 µg/L. 

The TCE and PCE plumes have decreased significantly from the initial 1988 area measurements. 

Based on an analysis of the existing groundwater data since the September 1994 sampling event, 

the plumes have decreased in overall size (see Figure 5-1) at the following approximate average 

rates: 

• 1 µg/L TCE plume: 170,030 square feet per year (ft2/year) or 3.90 acres/year. 
• 5 µg/L TCE plume: 62,372 tY/year or 1.43 acres/year. 
• 1 µg/L PCE plume: 84,974 ft2/year or 1.95 acres/year. 
• 5 µg!L PCE plume: Since the September 1994 sampling event there have only been a 

few detections of PCE above the 5 µg/L MCL, at wells other than MWl 1. MW05 
showed a detection of PCE (5.00 µg/L) in October 2005. MW23 showed detections 
of PCE in April 2004 (7.60 µg/L), October 2005, April 2006, October 2006 (5.00 
µg/L), and November 2009 (5.20 µg/L). 

Based on an estimation of the change in the TCE plume volume exceeding the MCL between 

1988 and 2011, using a 10% effective porosity for the bedrock (most of the plume is in bedrock 

groundwater), the TCE plume has decreased in volume from 150 million gallons in January 1988 

to approximately 24 .1 million gallons in November 2011. Please note that there was a change in 

groundwater sampling methods in October 2004 that impacted the COC analytical results and 

shifted the COC concentrations upward. 

A review of the COC concentrations and plume area trends over the last 5 years shows that there 

is no significant downward trend. The concentrations and the plume areas have increased and 

decreased slightly over these last five years based on the annual sampling data. However, 

because the COC concentrations are just above or just below the MCLs, this lack of a decreasing 

trend is not considered a significant issue. 
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The groundwater wells at OU-1 have been classified based on a review of the analytical data 

from the last 25 rounds of sampling (September 1996 through November 2011). Appendix A 

presents a summary of the classification of each well for each sampling round since September 

1996. The groundwater in each well was classified as being above MCLs (hits), below MCLs 

(BMCL), not sampled (NS), or no detections (ND). The rationale used to determine the number 

of wells to be sampled during each round is based on these classifications and subsequent 

discussions with EPA, PADEP, and the Army. 

During the second Five-Year Review, it was recommended that vapor intrusion pathway (VIP) 

sampling be conducted at off-site residences due to the concentrations of TCE detected in off

post MW-23, which is surrounded by residential homes. Given the proximity ofthis well to local 

residences, a study to evaluate the potential for vapor intrusion into these homes was 

recommended by the EPA and PADEP. 

TY AD conducted two rounds of VIP and sump water sampling at four residences located 

southeast of OU-1 (Figure 3-2) during winter (March) 2011 and fall (October) 2011. No 

contaminants were found in the air samples or sump water samples in the first sampling round. 

During the second sampling round, no contaminants were found in the sump water from any of 

the four residences. There were contaminants found in the indoor air sampling results in two of 

the resident's homes during the second sampling round; however, it is believed that these 

detections were not related to contamination at OU-1. The Draft Vapor Intmsion Pathway Study 

Report Tobyhanna Operable Unit 1 (WESTON, 2012) summarizes the VIP results and is 

currently under review by EPA and P ADEP. TCE was detected on the first floor of one of the 

residences. This first floor location will be sampled again in the fall of 2012 to confirm that the 

detected levels of TCE were the result of a household source rather than from contamination at 

OU-1. The results of this sampling and the comments from the regulatory review of the Draft 

Vapor Intrusion Pathway Study Report for Tobyhanna Operable Unit l (Weston, 2012) will be 

put into a final report which will be completed by the 4th quarter 2012. A summary of the VIP 

study results is presented in Appendix B. 

The construction of three new office buildings along Corporal Damato Street in TY AD started in 

2010. The first building was completed in January 2011, the second is currently scheduled to be 
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completed in April 2012 and the third has not been started yet (see F~gure 3-2). These buildings 

are being built within the footprint of Area A in OU-I and are being constructed using sub-slab 

vapor barriers and passive vapor ventilation systems (see Appendix C for construction details) 

because of potential vapor intrusion issues related to the v oes detected in the groundwater in 

Area A. As part of the building construction, four groundwater wells located within the 

construction footprint were abandoned PW-I , OW-I , MW-03, and MW-I5. None of the wells 

were part of the current groundwater monitoring network for OU-1 Area A. 

PPL Electric Utility is currently installing a series of high voltage electrical towers across the 

Depot. One of the towers is scheduled to be built within OU-1 Area A, as shown on F igure 3-2 

and in Appendix C. The construction of the concrete base of the tower is expected to extend 

approximately 29 feet below ground surface and involve deep soil excavation and dewatering. 

TY AD collected groundwater samples from nearby monitor well MW-18 to determine the latest 

concentration of groundwater in that portion of Area A because MW-18 had not been sampled 

since 2001. The groundwater analytical results were all non-detect (at the reporting limit of 

1 µg!L) for the Area A COCs. 

Institurtional controls have been implemented including Coolbaugh Township's agreement to 

notify TY AD of any new construction that would require potable water, which ensures that new 

wells are not placed in areas of known or suspected contamination. During this Five-Year 

Review period, the zoning officer from Coolbaugh Township received one request from a 

landowner regarding potable water service. TY AD added a potable water service connection in 

2011 for a new house constructed on Maple Street (see F igure 3-2). 

TY AD has conducted interviews with members of the public who own property with wells that 

have been impacted by the TY AD groundwater contamination and provided summaries of issues 

raised by residents at previous home visits and public meetings conducted over the last five 

years. The interview forms and issue summaries are provided in Appendix F. 

A list of recommendations was pr,esented for the groundwater sampling program at OU-1 in the 

Draft 2011 Annual Peiformance Evaluation Report for OU 1, OU 4 and OU 5 (WESTON, 

2011). If these recommendations are approved by EPA and PADEP during their review of the 

Draft Report, TY AD will implement these changes starting with the 2012 annual sampling round 
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scheduled for Fall 2012. The recommendations are meant to optimize groundwater monitoring 

activities and provide a more comprehensive understanding of groundwater conditions in the 

area. The recommendations are as follows: 

• Re-establish rights of entry for property Rl-94 with the new owners. This property is 
critical to sample to develop complete and accurate contaminant plume maps. 

• Collect groundwater e levations for the following un-sampled monitoring wells in 
order to better delineate the groundwater flow in the area: MW-04, MW-07, MW-19, 
MW-20, and MW-22. 

• Remove monitoring well MW- 12 from the sampling list. MW-12 is not needed for 
groundwater contour development and plume delineation in glacial till because MW-
13 is located nearby. 

• Remove residential well Rl- 116 from the sampling list. COCs have either not been 
detected or have all been below 1 µg/L at R 1-116 for l 0 years. 

5.2 OPERABLE UNIT 4 

UXO support was required between 2007 and 2011 on numerous occasions, mainly in support of 

the Barstow and Seal Beach Radar Construction Sites and maintenance of the UXO perimeter 

fence. In 2008 a MEC (including UXO) removal action was conducted at the Barstow Radar 

Construction Site on Powder Smoke Ridge. Approximately 178 UXO items were found and 

destroyed on 29 acres that were cleared of UXO and trees to prepare for the radar construction. A 

total of 143 37-mm, 19 75-mm, 6 3-pounder, 3 155-mm, 2 60-mm mortar projectiles, and 2 

white phosphorus grenades were destroyed along with several fuses and flares. A subsurface 

UXO removal was conducted for the 8-acre Barstow radar construction area (80 subsurface 

UXO removed) and a surface UXO clearance was conducted for the remaining 21 acres (95 

surface UXO removed). 

A second MEC removal action was conducted at the Seal Beach Radar Construction Site 

between 27 April and 1 October 2009. A total of 40 surface and subsurface UXO items were 

found and destroyed. The UXO items included 25 37-mm projectiles, 13 75-mm projectiles, 1 

60-mm mortar projectile, and I 81-mm white phosphorus mortar projectile. A subsurface MEC 

clearance was conducted at the 2-acre radar construction site and a surface clearance was 

conducted across the remaining 20 acres. 
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Between 26 April and 11 May 2010, tree and brush clearing was conducted along both sides of 

the TY AD perimeter fence along the northern, eastern, and western boundary of OU-4. To 

support brush and tree clearing operations UXO Technicians conducted a MEC surface clearance 

for 1.75 miles of perimeter fence along the boundary of OU-4, extending the sweep out to 6 feet 

on both sides of the fence. No UXO were found during the fence clearing operations. 

In preparation for the radar construction work, a MEC surface sweep was conducted across the 

entire limits of the Barstow and Seal Beach Radar Construction Sites beginning on 19 April 

2010. Also, during the preliminary earth moving operations for the Barstow and Seal Beach 

Radar Construction Site, UX:O avoidance support was provided for the radar construction 

contractor from 19 July through 7 October 2010 because some of the planned excavation work 

was below the depth of the previous MEC Removal Actions. No additional UXO were located 

during these operations. 

In preparation for fence installation work at OU-4, UXO Technicians conducted a MEC surface 

sweep along the proposed fence line perimeter of the Barstow and Seal Beach Radar 

Constrnction Site on 22 August 2011 to ensure it was safe to drive the new fence posts. The 

location of the new UXO fence surrounding the radar sites is presented in Appendix C. 

The USACE is conducting a MEC removal in the State Park and State Game Lands that are 

adjacent to TY AD. In preparation for the removals the USACE has conducted meetings with 

local regulatory agencies and the public to inform them of what actions will be carried out each 

year and how they will be affected. TY AD has participated in each of these public meetings. 

However, the MEC issues brought up during these meetings predominantly concern the MEC 

clearing in the State Park and State Game Lands rather than MEC at TY AD. 

As part of the Five-Year Review, a MEC hazard assessment (HA) was conducted for OU-4 and a 

Hazard Level Category of 2 was determined, which means that the site is considered a former 

target area with UXO remaining at the ground surface. The hazard level was determined using 

the MEC HA workbook, which is a tool to assess explosive hazards to human receptors at 

munitions response sites. The MEC HA allows one to evaluate potential explosive hazard 

associated with a site, given current site conditions, under various cleanup, land use activities, 
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and land use control alternatives. The MEC HA Hazard Level Categories range from 1 through 

4, with 1 being the most dangerous level. 

The current activities associated with OU-4 have been assessed at a Hazard Level Category of 2 

and a score of 772 out of 1,000 (Appendix G). The main factors which contribute to the score 

are the 155-mm high explosive (HE) projectile, the surface UXO .and the former target area 

located within OU-4. 

5.3 OPERABLE UNIT 5 

From 2000 to 2006, OU-5 monitoring wells have been sampled on a semi-annual basis under the 

TY AD LFWSP. In 2007 the sampling frequency was reduced to once per year. Groundwater 

samples collected from the LFWSP monitor wells were analyzed for the following Target 

Compound Listffarget Analyte List (TCUTAL) analytes: 

• TCL VOCs (using EPA Method 8260B), LF: 10, 11, 12, 19, 21, 22, 23, 24, 25, 26, 
27, 28, and 29. 

• TCL SVOCs (using EPA Method 8270C), LF: 26, 27, 28, and 29. 

• Total cyanide (using EPA Method 9012), LF: 13, 22, 23, 24, 26, 27, 28, and 29. 

• TAL 23 total and dissolved metals (using EPA Methods 6010B, 6020 and 7470A), 
LF: 13, 22, 23, 24, 26, 27, 28, and 29. 

Sample results from the past five years for the COCs are provided in Tables 5-5 and 5-6. 

Historical sampling results, dating back to April 2001, for benzene, PCE, TCE, vinyl chloride, 

and arsenic are presented in Tables 5-7 through 5-11, respectively. PCE, TCE, vinyl chloride, 

concentrations detected in the glacial till aquifer and bedrock aquifer during this sampling event 

were also used to generate the contaminant contour maps shown in Appendix D. 

Analytical data on TCE, PCE, benzene, vinyl chloride, and dissolved arsenic groundwater 

concentrations at selected OU-5 monitoring wells over the period from April 2001 through 

November 2011 were evaluated by the nonparametric MK test using ProUCL v.4. 1 statistical 

software. Data preparation included review of analytical qualifiers and coding the detection 
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status for each of the analytical results. Data with U and UJ flags were recorded as non-detects at 

the reporting limit and all other data including J or B flagged results were recorded as detections. 

A significance level of 95% was selected for the MK test trend evaluation. The results of the MK 

tests are summarized in Table 5-12. For those wells and constituents with MK test results 

indicative of statistically significant increasing (large positive S values) or decreasing (large 

negative S values) trends, plots were generated with OLS regression lines and/or Theil-Sen trend 

lines (see Appendix D) to estimate the slope of the observed trend. 

The results of the OU-5 groundwater MK analysis identified the following trends: 

• Benzene - no significant trends were ident~fied and the concentrations are currently 
below the 5 µg/L MCL. 

• PCE - a decreasing trend in the Glacial Till Unit, but an increasing trend in the 
bedrock groundwater. However, there is no trend at the downgradient edge of the 
plume (MW-27). 

• TCE - an overall increasing trend in both the Glacial Till Unit and in bedrock 
groundwater. There is also a slight increasing trend at the downgradient edge of the 
plume (MW-26 and MW-27). 

• Vinyl Chloride - no significant trend or a decreasing trend with concentrations 
currently at or below the 2 µg/L MCL. 

• Arsenic - no significant trend or an increasing trend (well LF-13). The 2011 arsenic 
concentrations in LF-13 groundwater were 36 µg/L, as compared to the MCL of 
10 µg!L. 

The concentration and the size of the contaminant plumes has continued to decrease over time, as 

predicted, for all the contaminants except TCE. However, fluctuation in the areal extent of the 

plume is to be expected as the concentrations of COCs continue to hover around the MCLs in wells 

near the edge of the plume. Any increases in plume areas were not necessarily due to COC 

concentration trends, but instead due to fluctuations in COC concentrations above and below the 

contour thresholds of 1 ~.1.g/L and 5 ~Lg/L. Although the plwne areas :fluctuate from year to year, 

an overall decreasing trend is expected to continue for most COCs. Additional investigation of 

the increasing TCE concentrations in groundwater is planned. 
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The TCE plume needs to be monitored closely. It appears that additional TCE source material 

has impacted the landfill groundwater starting around 2004. This is probably related to higher 

than usual groundwater elevations that were observed in 2004. The higher groundwater table 

may have come in contact with landfill materials with residual concentrations of TCE and the 

TCE may have leached into the groundwater during that period. The jump in groundwater 

concentrations ofTCE may also be related to the change in sample collection methods, switching 

from sample collection using a bailer to low-flow pumping, in 2004. If the TCE concentrations 

level off or start to decrease, then the site conditions have stabilized. If the TCE concentrations 

continue to increase, additional evaluation may be necessary. 

The groundwater wells have been classified based on a review of the analytical data from the last 

twelve years of sampling (February 2000 through November 2011). Appendix D presents a 

summary of the classification of each sampling round since September 1996. The groundwater 

in each well was classified as being above MCLs (Hits), BMCLs, not sampled (NS), or no 

detections (ND). The rationale used to determine the number of wells to be sampled during each 

round is based on these classifications and subsequent discussions with EPA and the Army. 

TY AD has provided summaries of issues raised by residents during discussions conducted over 

the last five years. Most issues raised by the public involve OU-1 rather than OU-5 due to the 

residences impacted by the OU-1 groundwater plume. The issue summaries are provided in 

Appendix F. 

A list of recommendations was pr;esented for the groundwater sampling program at OU-5 in the 

Draft 2011 Annual Peiformance Evaluation Report for OU 1, OU 4 and OU 5 (WESTON, 

2011). If these recommendations are approved by EPA and PADEP during their review of the 

Draft Report, TY AD will implement these changes starting with the 2012 annual sampling round 

scheduled for fall 2012. The recommendations are meant to optimize groundwater monitoring 

activities and provide a more comprehensive understanding of groundwater conditions in the 

area. The recommendations are as follows: 

• Remove cyanide from analyte list. Cyanide has only been detected during two 
sampling rounds in any LF wells since sampling began in February 2000. These 
detections in 2009 and 2010 were well below the MCL (see Table 5-6). 
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• Remove SVOCs from analyte list. SVOCs have not been detected in any LF wells in 
the last 7 years. 

• Remove monitoring well LF-24 from sampling list. COCs have either not been 
detected or have all been below 0.5 µg/L at LF-24 over the last I 0 years. This well is 
also not needed for groundwater contour development in the glacial till because 
monitoring well LF-23 is located nearby. 
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Analvta: 
MCL: 

WELL ID Aaulfar Date: 
MW01 BR 
MW02 GT 
MW05 BR 
MW1 1 GT 
MW12 GT 
MW13 GT 
MW14 BR 
MW21 BR 
MW22 BR 
MW23 BR 
R1-82 BR 
R1·94 BR 
R1·102 BR 
R1·103 BR 
R1·105 BR 
R1·109 BR 
R1-110 BR 

R1-110·2 BR 
R1-111 BR 
R1·116 BR 
R2·15 BR 
R2·23 BR 
ON3 BR 

Notes: 
All concentrations are in micrograms par tttar (igll 

~ 
MCL • Safe Drinking Waler Act Maximum 
Contaminant Level. 

Maat10<1x.- MCL. 
NS · Not sampled. 

U • Less than Iha detection lintt provided. 

J • Indicates sample resuHs between 1he MDL and 
CROL 

UJ • The analyte was analyzed for. but was not 
detected. The associated value is an estimate and 
may be inaccurate or imprecise. 
GT • Glacial TII. 
BR • Bedrod<. 

2007 
2.00 

NS 
0.50 J 
2.00 
1.00 u 
1.00 
1.00 
0.20 J 

NS 
0.30 J 
1.00 u 
1.00 u 
3.00 
0.20 J 
0.20 J 
0.20 J 
0.40 J 
0.40 J 
0.30 J 
1.00 u 
1.00 u 
1.00 u 
0.70 J 

TABLE 5-1 
MWSP GROUNDWATER SAMPLING RESULTS 

VOLATILE ORGANIC COMPOUNDS OF CONCERN 
2007 - 201 1 

TOBYHANNA ARMY DEPOT 

cl5·1 2-DCE 
70 

2008 2009 2010 2011 2007 
3.04 3.70 3.60 2.80 1.00 u 
NS NS NS NS NS 

0.53 J 0.61 J 0 .61 J 0.42 J 1.00 u 
2.69 2.10 3.60 1.60 1.00 u 
1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 
5.97 8.60 5.00 2.10 1.00 u 
2.93 1.20 1.10 0.35 J 1.00 u 
0.20 J 1.00 u 0.25 J 0.25 J 1.00 u 

NS NS NS NS NS 
0.50 J 0.53 J 0.73 J 0.44 J 1.00 u 
1.00 u 1.00 u NS 1.00 u 1.00 u 
1.00 u NS NS NS 1.00 u 
0.64 J 0.80 J 0.80 J 0.82 J 1.00 u 
1.00 UJ 1.00 u 0 .26 J 0.36 J 1.00 u 
NS 1.00 u 0.35 J 0.37 J 1.00 u 

1.00 u 1.00 u 1.00 u 0.33 J 1.00 u 
0.30 J 0.38 J 0.43 J 0.30 J 1.00 u 
0.40 J 0.65 J 0.61 J 0.45 J 1.00 u 

NS 1.00 u 1.00U 0.32 J 1.00 u 
1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 
1.00U 1.00 u 1.00 u 1.00 u 1.00 u 
1.00 u 1.00 u NS 1.00 u 1.00 u 
1.35 1.10 1.30 0.54 J 1.00 u 
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trans-1 2-DCE 
100 

2008 2009 2010 2011 
1.00 u 0.41 J 0.17 J 1.00 u 
NS NS NS NS 

1.00 u 1.00 u 1.00 u 1.00 u 
1.00 u 1.00 u 1.00 u 1.00U 
1.00 u 1.00 u 1.00 u 1.00 u 
1.00 u 1.00 u 1.00 u 1.00 u 
1.00 u 1.00 u 1.00 u 1.00 u 
1.00 u 1.00 u 1.00 u 1.00 u 
NS NS NS NS 

1.00 u 1.00 u 1.00 u 1.00 u 
1.00 u 1.00 u NS 1.00 u 
1.00 u NS NS NS 
1.00 u 1.00 u 1.00 u 1.00 u 
1.00 UJ 1.00 u 1.00 u 1.00U 
NS 1.00 u 1.00 u 1.00U 

1.00 u 1.00 u 1.00 u 1.00U 
1.00 u 1.00 u 1.00 u 1.00U 
1.00 u 1.00 u 1.00 u 1.00U 
NS 1.00 u 1.00 u 1.00U 

1.00 u 1.00 u 1.00 u 1.00 u 
1.00 u 1.00 u 1.00 u 1.00 u 
1.00 u 1.00 u NS 1.00U 
1.00 u 1.00 u 1.00 u 1.00 u 
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Analvta: 
MCL: 

WELL ID Aaulfar Date: 
MW01 BR 
MW02 GT 
MW05 BR 
MW1 1 GT 
MW12 GT 
MW13 GT 
MW14 BR 
MW21 BR 
MW22 BR 
MW23 BR 
R1-82 BR 
R1·94 BR 
R1 -102 BR 
R1 -103 BR 
R1 -105 BR 
R1 -109 BR 
R1-110 BR 

R1-110·2 BR 
R1-111 BR 
R1-116 BR 
R2-15 BR 
R2-23 BR 
ON3 BR 

Notes: 
All concentrations are in micrograms par tttar (igll 

~ 
MCL - Safe Drinking Waler Act Maximum 
Contaminant Level. 
Maate 0< ex.- MCL. 
NS · Not sampled. 
U - le$s than Iha detection linlt provided. 

J • lndlcates sample result$ between Iha MDL and 
CROL 

W · The analyte was analyzed for, but was not 
detected. The associated value is an estimate and 
may be inaccurate or imprecise. 
GT - Glacial TII. 
BR • Bedrod<. 

2007 
1.00 
NS 

1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
NS 

1.00 u 
1.00 u 

10.0I 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 
1.00 u 

TABLE 5-1 
MWSP GROUNDWATER SAMPLING RESULTS 

VOLATILE ORGANIC COMPOUNDS OF CONCERN 
2007 - 2011 

TOBYHANNA ARMY DEPOT 

Vlnvl Chloride 
2 

2008 2009 2010 2011 2007 
1.57 13.00 2.40 2.21 0 .20 J 
NS NS NS NS NS 

1.00 u 1.00 u 1.00 u 1.00 u 0.70 J 
1.00 u 1.00 u 1.00 u 1.00 u 8.00 
1.00 u 1.00 u 1.00 u 1.00 u 2.00 
1.00 u 1.00 u 1.00 u 1.00 u 0.90 J 
1.00 u 1.00 u 1.00 u 1.00 u 1.00 
1.00 u 1.00 u 1.00 u 1.00 u 0.80 J 
NS NS NS NS NS 

1.00 u 1.00 u 1.00 u 1.00 u 3.00 
1.00 u 1.00 u NS 1.00 u 0 .20 J 
1.00 u NS NS NS 1.00 u 
1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 
1.00 UJ 1.00 u 1.00 u 1.00 u 2.00 
NS 1.00 u 1.00 u 1.00 u 1.00 

1.00 u 1.00 u 0.29 J 1.00 u 0.70 J 
1.00 u 1.00 u 1.00 u 1.00 u 1.00 
1.00 u 1.00 u 1.00 u 1.00 u 1.00 
NS 1.00 u 1.00 u 1.00 u 0.90 J 

1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 
1.00 u 1.00 u 1.00 u 1.00 u 0.60 J 
1.00 u 1.00 u NS 1.00 u 0 .10 J 
1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 

Page 2 of3 

PCE 
5 

2008 2009 2010 2011 
0.20 J 1.00 u 0.19 J 0.17 J 
NS NS NS NS 

0.92 J 1.30 1.10 0.71 J 
11.34 17.0I 20.0I 14.00 
2.28 1.80 2.20 2.30 
3.73 2.70 5.8C 2.90 
2.56 2.00 2.30 1.30 
0.85 J 3.00 2.70 0.66 J 
NS NS NS NS 

4.43 5.20 4.30 3.60 
0.30 J 0 .46 J NS 0 .31 J 
1.00 u NS NS NS 
2.64 2.90 2.90 1.70 
1.79 J 2.80 2.20 1.10 
NS 1.60 3.10 2.40 

0.30 J 3.30 3.30 0.23 J 
1.52 2.10 2.10 1.60 
1.01 1.80 1.70 1.10 
NS 1.00 u 1.50 0.61 J 

1.00 u 1.00 u 1.00 u 1.00 u 
0.63 J 1.00 u 0.64 J 0.43 J 
0.20 J 0 .21 J NS 1.00U 
1.00 u 1.00 u 1.00 u 1.00 u 
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TABLE 5-1 
MWSP GROUNDWATER SAMPLING RESULTS 

VOLATILE ORGANIC COMPOUNDS OF CONCERN 
2007 - 2011 

TOBYHANNA ARMY DEPOT 

Analut..: 
MCL: 

WELL ID Aaulfer Date: 
MW01 BR 
MW02 GT 
MW05 BR 
MW1 1 GT 
MW12 GT 
MW13 GT 
MW14 BR 
MW21 BR 
MW22 BR 
MW23 BR 
R1-82 BR 
R1-94 BR 
R1 -102 BR 
R1-103 BR 
R1-105 BR 
R1-109 BR 
R1-110 BR 

R1 -110-2 BR 
RM11 BR 
R1-116 BR 
R2-15 BR 
R2-23 BR 
ON3 BR 

Notes: 
All concentrations are in micrograms pe< llte< (igll 

~ 
MCL - Safe Drinking Wale< Act Maximum 
Contaminant Level. 
Meet• or exceed• MCL. 
NS - Not sampled. 
U - Less than the detection llmlt pro'Jided. 
J - Indicates sample resuHs between the MOL and 
CROL. 

UJ - The analyte was analyzed ror. but was not 
detected. The associated value is an estimate and 
may be inaccurate or imprecise. 
GT • Glacial Tll. 
BR • llednx:I<. 

2007 2008 
4.00 5.57 

NS NS 
2.00 2.58 
5.0C 5.78 
1.00 u 0 .53 J 
1.00 6.59 
2.00 5.33 
2.00 3.21 

NS NS 
8.0C 15.00 
0.70 J 1.33 
1.00 u 0.40 J 
0.70 J 7.07 
3.00 2.15 J 
3.00 NS 
2.00 2.53 
3.00 3.87 
3.00 2.56 
2.00 NS 
1.00 u 1.00 u 
0.50 J 1.13 
0.30 J 0.88 J 
2.00 3.41 
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TCE 
5 

2009 
8.7! 

NS 
3.10 
5.8! 
1.00 u 
7.!K 
2.90 
9.7( 

NS 
15.0C 

1.30 
NS 

8.0C 
6.2! 
1.60 
3.80 
4.30 
4.20 
1.00 u 
1.00 u 
1.00 u 
0.70 J 
3.70 

2010 2011 
4.50 3.50 

NS NS 
3.10 2.20 
7.10 4.50 
1 .00 u 1.00 u 
8.90 4.00 
3.10 1.70 

10.0C 2.40 
NS NS 

15.0C 11.0CI 
NS 0.79 J 
NS NS 

7.80 5.11 
4.40 0.59 J 
6.30 5 . ..U 

5.20 0.92 J 
4.10 3.30 
4.20 2.90 
2.2() 1.60 
1 .00 u 1.00 u 
1.2() 0.77 J 
NS 0.45 J 

3.40 1.90 
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TABLE 5-2 
HISTORIC MWSP GROUNDWATER SAMPLING RESULTS FOR TCE 

TOBYHANNA ARMY DEPOT 

WELL ID Aquifer Apr--01 Oct--01 Apr--02 Oct--02 Apr--03 Oct-03 Apr--04 Oct--04 Apr--05 Oct-05 Apr--06 Oct-06 Apr--07 Dec--08 Nov-09 Nov-10 Nov-11 

l!!:a!Ll l!!S1Ll l!!:a!Ll l!!:a!Ll l!!S'Ll l!!S1Ll l!!S1Ll l!!S'Ll l!!S'Ll l!!S'Ll l!!S'Ll l!!S'Ll l!!S'Ll l!!S'Ll l!!S'Ll l!!S'Ll l!!S'Ll 
MCL 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 

MW01 BR 26.00 30.00 11.00 6.70 5.30 4.70 14.00 6.40 7.00 6.00 7.00 7.00 J 4.00 5.57 8.70 4.50 3.50 
MW02 GT 1.00 u 0.16 J 1.00 u 0.10 J 1.40 0.43 1.00 u 1.40 NS NS NS NS NS NS NS NS NS 
MW03 GT 1.00 u NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 
MW05 BR 2.40 2.50 3.70 2.40 2.10 3.00 5.00 3.80 4.00 J 4.00 J 4.00 L 3.00 2.00 2.58 3.10 3.10 2.20 
MW07 BR 1.00 u NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 
MW08 GT 1.00 u NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 
MW11 GT 8.50 8.50 8.10 8.10 8.10 6.10 8.10 7.80 7.00 7.00 6.00 7.00 5.00 5.78 5.80 7.10 4.50 
MW12 GT 4.70 NS NS 0.28 J 1.00 u 1.00 u 1.00 u 1.00 u 5.00 u 0.20 J 0.60 B 0.80 J 1.00 u 0.53 J 1.00 u 1.00 u 1.00 u 
MW13 GT 2.60 8.10 5.80 11.00 0.89 J 1.00 1.30 2.70 3.00 J 5.00 0.80 J 6.00 1.00 6.59 7.90 8.90 4.00 
MW14 BR 2.10 2.40 2.00 1.60 2.70 3.00 3.40 3.20 3.00 J 8.00 J 2.00 J 4 .00 2.00 5.33 2.90 3.10 1.70 
MW17 BR 1.00 u NS 5.30 NS NS NS NS NS NS NS NS NS NS NS NS NS NS 
MW18 GT 1.00 u NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 
MW19 BR 1.00 u NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 
MW21 BR 4.90 4.10 NS 3.70 3.80 3.80 7.10 4.30 4.00 J 4.00 J 5.00 7.00 2.00 3.21 9.70 10.00 2.40 
MW22 BR 2.10 0.80 J 1.90 1.50 1.60 2.60 1.10 2.60 NS NS NS NS NS NS NS NS NS 
MW23 BR 4.70 4.30 4.60 3.50 11.00 13.00 22.00 4.50 19.00 16.00 16.00 21.00 8.00 15.00 15.00 15.00 11.00 
R1-82 BR 1.30 1.30 1.50 1.30 0.92 J 1.20 1.30 1.00 u 1.00 J NS 1.00 NS 0.70 J 1.33 1.30 NS 0.79 J 
R1-94 BR 0.41 J 0.43 J 0.50 J 0.43 J 0.26 J 0.21 J 1.00 u 1.00 u 5.00 u NS 0.20 J NS 1.00 u 0.40 J NS NS NS 
R1-102 BR 3.60 2.70 2.20 1.70 0.52 J 0.83 J 10.00 1.00 u NS 9.00 NS 9.00 0.70 J 7.07 8.00 7.80 5.10 
R1-103 BR 4.20 6.10 3.40 7.40 2.30 6.60 8.70 2.00 NS 9.00 NS 6.00 3.00 2.15 6.20 4.46 0.59 J 
R1-105 BR 6.20 5.00 6.40 5.20 5.10 4.90 NS 4.80 NS 5.00 NS 9.00 3.00 NS 1.60 6.30 5.40 
R1-109 BR 0.87 J 3.00 2.40 3.60 2.40 5.60 5.10 1.00 u NS 3.00 NS 1.00 2.00 2.53 3.80 5.20 0.92 J 
R1-110 BR 5.40 4.60 4.70 5.00 4.10 5.20 5.90 5.30 NS 5.00 NS 5.00 3.00 3.87 4.30 4.10 3.30 

R1-110-2 BR 0.24 J 0.07 J 0.64 J 0.11 J 1.00 u 1.00 u 6.10 2.50 NS 5.00 NS 5.00 3.00 2.56 4.20 4.20 2.90 
R1-111 BR 2.30 2.50 2.20 2.10 2.00 2.30 2.90 1.00 u 3.00 J 3.00 2.00 3.00 2.00 NS 1.00 u 2.20 1.60 
R1-116 BR 1.00 u 1.00 u 1.00 u 1.00 u NS 1.00 u 1.00 u 1.00 u 5.00 u 1.00 u 1.00 B 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 
R2-15 BR 1.30 1.30 0.72 J 1.10 1.00 3.30 1.40 1.40 1.00 J 2.00 1.00 J 1.00 0.50 J 1.13 1.00 u 1.20 0.77 J 
R2-23 BR 0.75 J 0.86 J 0.90 J 0.80 J 0.65 J 0.59 J 1.00 1.30 1.00 J NS 0.50 B NS 0.30 J 0.88 J 0.70 J NS 0.45 J 
ON3 BR 3.40 4.00 3.60 3.60 2.90 3.10 2.90 3.00 NS 4.00 NS 3.00 J 2.00 3.41 3.70 3.40 1.90 

Notes: 
µg/L - micrograms per liter. 
MCL - Safe Drinking Water Act Maximum Contaminant Level. 
Meets or exceeds MCL 
BR - Bedrock Aquifer 
GT - Glacial Tiii Aquifer 
NS - Not sampled 
U - Less than the detection limit provided. 
J - Indicates sample results between the Method Detection Limit (MDL) and Contract Required Detection LimitCRDL. 
B - Detected in blank sample. 
L - Results biased low. 

Page 1of1 
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TABLE 5-3 
HISTORIC MWSP GROUNDWATER SAMPLING RESULTS FOR PCE 

TOBYHANNA ARMY DEPOT 

WELLID Aquifer Apr-01 Oct-01 Apr-02 Oct-02 Apr-03 Oct-03 Apr-04 Oct-04 Apr-05 Oct-05 Apr-06 Oct-06 Apr-07 Dec-08 Nov-09 Nov-10 Nov-1 1 

!l:!S1ll !l:!S1ll !~'ll !l:!S1ll !l:!S1ll !l:!S1ll !~'ll !l:!S1ll !l:!S1ll !~'ll !l:!S1ll !l:!S1ll !l:!S1ll l!:!S1ll !l:!S1ll !l:!S1ll !~s'll 
MCL 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 

MW01 BR 0.39 J 0.33 J 0.37 J 0.14 J 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 0.70 J 0.30 J 0.10 J 0.20 J 0.20 J 1.00 u 0.19 J 0.17 J 
MW02 GT 0.27 J 0.30 J 0.30 J 0.35 J 1.00 u 1.00 u 1.00 u 1.00 u NS NS NS NS NS NS NS NS NS 
MW03 GT 1.00 u NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 
MW05 BR 0.61 J 0.67 J 1.40 0.73 J 0.63 J 1.10 2.60 2.00 2.00 J 5.00 1.00 L 1.00 0.70 J 0.92 J 1.30 1.10 0.71 J 
MW07 BR 1.00 u NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 
MW08 GT 1.00 u NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 
MW11 GT 19.00 26.00 30.00 35.00 24.00 16.00 17.00 24.00 22.00 16.00 13.00 13.00 8.00 11.30 17.00 20.00 14.00 
MW12 GT 1.10 NS NS 1.00 J 1.70 0.75 1.00 u 1.80 5.00 u 3.00 2.00 L 2.00 2.00 2.28 1.80 2.20 2.30 
MW13 GT 2.00 4.40 3.60 4.90 0.86 0.96 J 1.50 2.20 1.00 J 2.00 0.60 J 3.00 0.90 J 3.73 2.70 5.80 2.90 
MW14 BR 0.96 J 1.10 J 0.99 J 0.78 J 1.50 1.50 2.20 2.00 2.00 J 4.00 1.00 J 2.00 1.00 2.56 2.00 2.30 1.30 
MW17 BR 1.00 u NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 
MW18 GT 1.00 u NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 
MW19 BR 1.00 u NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 
MW21 BR 1.10 0.98 J 1.40 0.99 J 1.00 1.10 2.30 1.60 1.00 J 2.00 1.00 2.00 0.80 J 0.85 J 3.00 2.70 0.66 J 
MW22 BR 1.00 u 1.00 u 0.18 J 0.14 J 1.00 u 1.00 u 1.00 u 1.00 u NS NS NS NS NS NS NS NS NS 
MW23 BR 1.10 0.99 J 1.10 0.88 J 3.10 3.40 7.60 1.60 5.00 u 5.00 5.00 5.00 3.00 4.43 5.20 4.30 3.60 
R1-82 BR 0.28 J 0.34 J 0.36 J 0.37 J 0.23 J 0.32 J 1.00 u 1.00 u 5.00 u NS 0.30 J NS 0.20 J 0.30 J 0.46 J NS 0.31 J 
R1-94 BR 1.00 u 1.00 u 0.10 J 0.13 J 1.00 u 1.00 u 1.00 u 1.00 u 5.00 u NS 1.00 u NS 1.00 u 1.00 u NS NS NS 

R1-102 BR 1.50 1.00 1.00 0.92 J 0.53 J 0.60 J 4.40 0.56 J NS 4.00 NS 3.00 1.00 u 2.64 2.90 2.90 1.70 
R1-103 BR 1.70 1.80 1.60 2.30 1.60 2.00 3.00 2.60 NS 4.00 NS 3.00 2.00 1.79 2.80 2.20 1.10 
R1-105 BR 2.10 1.60 2.40 2.00 2.10 1.60 NS 2.20 NS 2.00 NS 4.00 1.00 NS 1.60 3.10 2.40 
R1-109 BR 0.80 J 1.30 1.50 1.50 0.84 J 0.57 J 1.90 1.00 u NS 1.00 NS 0.30 J 0.70 J 0.30 J 3.30 3.30 0.23 J 
R1-110 BR 2.00 1.60 1.70 2.50 1.90 2.70 3.10 3.20 NS 2.00 NS 2.00 1.00 1.52 2.10 2.10 1.60 

R1-110-2 BR 0.21 J 0.23 J 0.42 J 0.28 J 1.00 u 1.00 u 2.90 1.20 NS 2.00 NS 2.00 1.00 1.01 1.80 1.70 1.10 
R1-111 BR 1.00 J 1.30 0.90 J 1.10 0.90 J 0.84 J 1.30 1.00 u 5.00 u 1.00 1.00 J 1.00 0.90 J NS 1.00 u 1.50 0.61 J 
R1-116 BR 0.20 J 0.16 J 0.15 J 0.13 J NS 1.00 u 1.00 u 1.00 u 5.00 u 0.20 J 0.10 J 0.10 J 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 
R2-15 BR 2.00 1.60 1.90 2.20 2.40 0.75 3.50 3.30 3.00 J 1.00 1.00 J 0.90 J 0.60 J 0.63 J 1.00 u 0.64 J 0.43 J 
R2-23 BR 1.00 u 0.18 J 0.21 J 0.27 J 1.00 u 1.00 u 1.00 u 1.00 u 5.00 u NS 0.20 J NS 0.10 J 0.20 J 0.21 J NS 1.00 u 
ON3 BR 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u NS 0.90 J NS 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 

Notes: 
µg/L - micrograms per l iter. 
MCL - Safe Drinking Water Act Maximum Contaminant Level. 
Meets or exceeds MCL 
BR - Bedrock Aquifer 
GT - Glacial Till Aquifer 
NS - Not sampled 
U - Less than the detection limit provided. 
J - Indicates sample results between the Method Detection Limit (MDL) and Contract Required Detection LimitCRDL. 
L - Results biased low. 
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Chemical Area and 
and Well ID Geologic Unit 

TCE 

MW01 A rea A- BR 

MW11 Area B -GT 

MW1 3 Area B -GT 

MW23 Area B -BR 

R1-82 Area B - BR 

R1 -102 Area B - BR 

R1 -105 Area B - BR 

R1 -110 Area B - BR 
PCE 

MW01 Area A- BR 

MW11 Area B -GT 

MW13 Area B -GT 

MW23 Area B - BR 

R1-82 Area B - BR 

R1 -102 Area B - BR 

R1 -105 Area B - BR 
Notes: 
GT - Glacial Till 
BR - Bedrock 

Number of 
Events 

17 

17 

17 

17 

14 

15 

13 

15 

17 

17 

17 

17 

14 

15 

13 

Table 5-4 
Mann Kendall Analys is Results 

OU-1 Groundwater 

Mann 
Minimum Median Maximum Kendall 

(µg/L) (µg/L) (µg/L) Stat istic 
(S) 

3.5 6.7 30 -59 

4.5 7 8.5 -92 

0.8 4 11 23 

3.5 13 22 37 

0.7 1.25 1.5 -28 

0.52 3.6 10 12 

1.6 5.1 9 -15 

3 4.7 5.9 -39 

0.1 0.37 1 -34 

8 17 35 -64 

0.6 2.2 5.8 11 

0.88 3.6 7.6 51 

0.2 0.33 5 5 

0.53 1.5 4.4 19 

1 2.1 4 8 

Page 1 of 1 
http://portal/serviceslMarkeUng/ClientDevelopment/ReportProductlonfTYAD 5Yr Review 2012/Table 5-4 and 5-12. MK_resuhs.xls 

Standardized Confidence Trend 
Test Stat istic Factor (95% level of 

(Z) (1-p) % significance) 

-2.397 99.1% Decreasinq 

-3.792 100.0% Decreasinq 

0.907 80.4% No Trend 

1.49 92.4% No Trend 

-1.525 93.7% No Trend 

0.545 72.1% No Trend 

-0.856 78.2% No Trend 

-1.891 97.1% DecreasinQ 

-1.395 91.2% No Trend 

-2.604 99.6% Decreasing 

0.412 64.2% No Trend 

2.077 97.9% Increasing 

0.22 58.5% No Trend 

0.896 81.0% No Trend 

0.432 66.2% No Trend 
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TABLE 5-5 
TYAD LFWSP 

GROUNDWATER SAMPLING RESULTS 
VOLATILE ORGANIC COMPOUNDS OF CONCERN 

2007 - 2011 

Analyte: 
MCL: 

WELL ID Aauifer Date: 
LF10 BR 
LF11 BR 
LF12 BR 
LF13 GT 
LF19 BR 
LF21 GT 
LF22 GT 
LF23 GT 
LF24 GT 
LF25 BR 
LF26 GT 
LF27 BR 
LF28 GT 
LF29 BR 

Notes: 
All concentrations are in micrograms per 
liter (µg/L). 

MCL - Safe Drinking Water Act Maximum 
Contaminant Level. 
GT - Glacial Till 
BR - Bedrock 

NS - Not Sampled for VOCs. 
Meets or exceeds the MCL. 
U - Less than the detection limit provided. 

J - Indicates sample results between the 
method detection limit (MDL) and Contract 
Required Detection Limit (CRDL). 

B - The analyte was found in the 
associated method blank as well as in the 
sample, indicateig probable blank 
contamination. 

1,2-DCP = 1,2-dichloropropane 

hUpJ/pMal/services/Marlte6ng/ClienlOevolopmentlReportProduction/TYAD 5Yr Relliew 2012/Tablo 5-5.xlsx 

Benzene Benzene Benzene 
5 5 5 

2007 2008 2009 
1.00 u 1.00 u 1.00 u 
1.00 u 1.00 u 1.00 u 
0.10 J 0.10 u 1.00 u 

NS NS NS 
1.00 u 1.00 u 1.00 u 
1.00 UJ 1.00 u 1.00 u 
3.00 1.15 0.99 J 
3.00 5.38 5.40 
1.00 u 1.00 u 1.00 u 
0.30 J 0.80 J 0.70 J 
0.30 J 0.86 J 0.96 J 
1.00 u 1.00 u 1.00 u 
1.00 u 1.00 u 1.00 u 
1.00 u 1.00 u 1.00 u 

Page 1of5 

Benzene Benzene 
5 5 

2010 2011 
1.00 u 1.00 u 
1.00 u 1.00 u 
0.11 J 0.35 J 
NS NS 

1.00 u 1.00 u 
1.00 u 1.00 u 
1.30 4.20 
6.40 2.60 
1.00 u 1.00 u 
1.20 0.15 J 
1.00 0.72 J 
1.00 u 1.00 u 
1.00 u 1.00 u 
1.00 u 1.00 u 

6/15/2012 



TABLE 5-5 
TYAD LFWSP 

GROUNDWATER SAMPLING RESULTS 
VOLATILE ORGANIC COMPOUNDS OF CONCERN 

2007 - 2011 

Analyte: Vinyl Chloride Vinyl Chloride Vinyl Chloride Vinyl Chloride 
MCL: 

WELL ID Aauifer Date: 
LF10 BR 
LF11 BR 
LF12 BR 
LF13 GT 
LF19 BR 
LF21 GT 
LF22 GT 
LF23 GT 
LF24 GT 
LF25 BR 
LF26 GT 
LF27 BR 
LF28 GT 
LF29 BR 

Notes: 
All concentrations are in micrograms per 
liter (µg/L). 

MCL - Safe Drinking Water Act Maximum 
Contaminant Level. 
GT - Glacial Till 
BR - Bedrock 

NS - Not Sampled for VOCs. 
Meets or exceeds the MCL. 
U - Less than the detection l imit provided. 

J - Indicates sample results between the 
method detection limit (MDL) and Contract 
Required Detection Limit (CRDL). 

B - The analyte was found in the 
associated method blank as well as in the 
sample, indicateig probable blank 
contamination. 

1,2-DCP = 1,2-dichloropropane 

hUpJ/pMal/services/Marlte6ng/ClienlOevolopmentlReportProduction/TYAD 5Yr Relliew 2012/Tablo 5-5.xlsx 

2 
2007 
1.00 u 
1.00 u 
1.00 u 
NS 

1.00 u 
1.00 UJ 
0.40 J 
2.00 
1.00 u 
1.00 
0.40 J 
1.00 u 
1.00 u 
1.00 u 

2 2 2 
2008 2009 2010 
1.00 u 1.00 u 1.00 u 
1.00 u 1.00 u 1.00 u 
1.00 u 1.00 u 1.00 u 
NS NS NS 

1.00 u 1.00 u 1.00 u 
1.00 UJ 1.00 u 1.00 u 
0.40 J 0.35 J 0.64 J 
0.69 J 1.20 1.60 
1.00 u 1.00 u 1.00 u 
4.00 5.60 9.70 
1.00 u 0.29 J 0.40 J 
1.00 u 1.00 u 1.00 u 
1.00 u 1.00 u 1.00 u 
1.00 u 1.00 u 1.00 u 

Page 2 of5 

Vinyl Chloride 
2 

2011 
1.00 u 
1.00 u 
1.00 u 
NS 

1.00 u 
1.00 u 
0.42 J 
1.50 
1.00 u 
2.10 
0.33 J 
1.00 u 
1.00 u 
1.00 u 
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TABLE 5-5 
TYAD LFWSP 

GROUNDWATER SAMPLING RESULTS 
VOLATILE ORGANIC COMPOUNDS OF CONCERN 

2007 - 2011 

Analyte: 
MCL: 

WELL ID Aauifer Date: 
LF10 BR 
LF11 BR 
LF12 BR 
LF13 GT 
LF19 BR 
LF21 GT 
LF22 GT 
LF23 GT 
LF24 GT 
LF25 BR 
LF26 GT 
LF27 BR 
LF28 GT 
LF29 BR 

Notes: 
All concentrations are in micrograms per 
liter (µg/L). 

MCL - Safe Drinking Water Act Maximum 
Contaminant Level. 
GT - Glacial Till 
BR - Bedrock 

NS - Not Sampled for VOCs. 
Meets or exceeds the MCL. 
U - Less than the detection l imit provided. 

J - Indicates sample results between the 
method detection limit (MDL) and Contract 
Required Detection Limit (CRDL). 

B - The analyte was found in the 
associated method blank as well as in the 
sample, indicateig probable blank 
contamination. 

1,2-DCP = 1,2-dichloropropane 

hUpJ/pMal/services/Marlte6ng/ClienlOevolopmentlReportProduction/TYAD 5Yr Relliew 2012/Tablo 5-5.xlsx 

1,2-DCP 1,2-DCP 1,2-DCP 
5 5 5 

2007 2008 2009 
1.00 u 1.00 u 1.00 u 
1.00 u 1.00 u 1.00 u 
1.00 u 1.00 u 1.00 u 

NS NS NS 
1.00 u 1.00 u 1.00 u 
1.00 UJ 1.00 u 1.00 u 
1.00 u 1.00 u 1.00 u 
1.00 1.33 0.71 J 
1.00 u 1.00 u 1.00 u 
1.00 u 0.60 J 0.67 J 
1.00 u 1.00 u 0.19 J 
1.00 u 1.00 u 1.00 u 
1.00 u 1.00 u 1.00 u 
1.00 u 1.00 u 1.00 u 

Page 3 of 5 

1,2-DCP 1,2-DCP 
5 5 

2010 2011 
1.00 u 1.00 u 
1.00 u 1.00 u 
1.00 u 1.00 u 

NS NS 
1.00 u 1.00 u 
1.00 u 1.00 u 
1.00 u 1.00 u 
0.78 J 0.46 J 
1.00 u 1.00 u 

1.1 0.13 J 
0.18 J 0.16 J 
1.00 u 1.00 u 
1.00 u 1.00 u 
1.00 u 1.00 u 
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TABLE 5-5 
TYAD LFWSP 

GROUNDWATER SAMPLING RESULTS 
VOLATILE ORGANIC COMPOUNDS OF CONCERN 

2007 - 2011 

Analyte: 
MCL: 

WELL ID Aauifer Date: 
LF1 0 BR 
LF11 BR 
LF12 BR 
LF13 GT 
LF19 BR 
LF21 GT 
LF22 GT 
LF23 GT 
LF24 GT 
LF25 BR 
LF26 GT 
LF27 BR 
LF28 GT 
LF29 BR 

Notes: 
All concentrations are in micrograms per 
liter (µg/L). 

MCL - Safe Drinking Water Act Maximum 
Contaminant Level. 
GT - Glacial Till 
BR - Bedrock 

NS - Not Sampled for VOCs. 
Meets or exceeds the MCL. 
U - Less than the detection l imit provided. 

J - Indicates sample results between the 
method detection limit (MDL) and Contract 
Required Detection Limit (CRDL). 

B - The analyte was found in the 
associated method blank as well as in the 
sample, indicateig probable blank 
contamination. 

1,2-DCP = 1,2-dichloropropane 

hUpJ/pMal/services/Marlte6ng/ClienlOevolopmentlReportProduction/TYAD 5Yr Relliew 2012/Tablo 5-5.xlsx 

PCE PCE PCE 
5 5 5 

2007 2008 2009 
3.00 6.53 7.60 
5.00 7.47 10.00 
3.00 4.47 5.30 
NS NS NS 

8.00 9.90 13.00 
2.00 J 2.50 3.50 
1.00 u 1.00 u 1.00 u 
1.00 u 1.00 u 1.00 u 
1.00 u 1.00 u 1.00 u 
0.10 J 0.30 B 0.31 J 
1.00 1.00 u 0.43 J 
0.70 J 1.45 2.00 
0.40 J 0.50 J 0.76 J 
0.30 J 0.50 J 0.80 J 

Page 4 of 5 

PCE PCE 
5 5 

2010 2011 
6.50 6.70 
9.70 7.70 
5.00 2.50 

NS NS 
9.80 11.00 
3.00 2.40 
1.00 u 1.00 u 
1.00 u 1.00 u 
1.00 u 1.00 u 
0.22 J 0.20 J 
0.27 J 0.74 J 
1.60 1.00 
0.74 J 0.56 J 
0.69 J 0.20 J 
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TABLE 5-5 
TYAD LFWSP 

GROUNDWATER SAMPLING RESULTS 
VOLATILE ORGANIC COMPOUNDS OF CONCERN 

2007 - 2011 

Analyte: 
MCL: 

WELL ID Aauifer Date: 
LF10 BR 
LF11 BR 
LF12 BR 
LF13 GT 
LF19 BR 
LF21 GT 
LF22 GT 
LF23 GT 
LF24 GT 
LF25 BR 
LF26 GT 
LF27 BR 
LF28 GT 
LF29 BR 

Notes: 
All concentrations are in micrograms per 
liter (µg/L). 

MCL - Safe Drinking Water Act Maximum 
Contaminant Level. 
GT - Glacial Till 
BR - Bedrock 

NS - Not Sampled for VOCs. 
Meets or exceeds the MCL. 
U - Less than the detection l imit provided. 

J - Indicates sample results between the 
method detection limit (MDL) and Contract 
Required Detection Limit (CRDL). 

B - The analyte was found in the 
associated method blank as well as in the 
sample, indicateig probable blank 
contamination. 

1,2-DCP = 1,2-dichloropropane 

hUpJ/pMal/services/Marlte6ng/ClienlOevolopmentlReportProduction/TYAD 5Yr Relliew 2012/Tablo 5-5.xlsx 

TCE TCE TCE 
5 5 5 

2007 2008 2009 
6.00 14.30 15.00 

10.00 16.50 22.00 
4.00 8.65 10.00 

NS NS NS 
18.00 23.30 27.00 
4.00 J 5.29 J 6.60 
1.00 u 1.00 u 1.00 u 
1.00 u 1.00 u 1.00 u 
1.00 u 1.00 u 1.00 u 
0.20 J 0.70 J 0.53 J 
1.00 1.24 1.70 
0.90 J 2.52 3.70 
0.50 J 0.80 J 1.20 
0.70 J 1.13 1.70 

Page 5 of 5 

TCE TCE 
5 5 

2010 2011 
11 .00 18.00 
19.00 18.00 
11 .00 5.80 

NS NS 
19.00 27.00 

6.10 5.80 
1.00 u 1.00 u 
1.00 u 1.00 u 
0.16 J 1.00 u 
0.40 J 1.00 u 
1.70 2.20 
3.60 2.10 
1.20 1.00 
1.70 0.50 J 
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TABLE 5-6 
TYAD LFWSP 

GROUNDWATER SAMPLING RESULTS 
SELECTED METALS 

Analvte: 

MCL: 
WELL ID AQuifer Date: 

LF12 BR 
LF13 GT 
LF22 GT 
LF23 GT 
LF24 GT 
LF26 GT 
LF27 BR 
LF28 GT 
LF29 BR 

Notes: 
All concentrations are in micrograms per 
liter (µg/L). 

MCL - Safe Drinking Water Act Maximum 
Contaminant Level. 

GT - Glacial Till 

BR- Bedrock 

NS - Not Sampled. 

Meets or exceeds the MCL. 

U - Less than the detection limit provided. 

J - Indicates sample results between the 
method detection limit (MDL) and Contract 
Required Detection Limit (CRDL). 

shared\Table 5-6.xlsx, Table 5-6 

2007 - 2011 

Cyanide Cyan ide Cyanide 

200 200 200 
2007 2008 2009 

NS NS NS 
5.00 u 5.00 u 7.20 BJ 
5.00 u 5.00 u 5.40 BJ 
5.00 u 5.00 u 1.60 BJ 
5.00 u 5.00 u 10.00 u 
5.00 u 5.00 u 5.30 BJ 
5.00 u 5.00 u 10.00 u 
5.00 u 5.00 u 2.40 BJ 
5.00 u 5.00 u 10.00 u 

Page 1of9 

Cyanide Cyanide 

200 200 
2010 2011 

NS NS 
4.40 BJ 10.00 u 
5.10 BJ 10.00 u 

20.90 J 10.00 u 
10.50 J 10.00 u 
2.50 J 10.00 u 

10.00 u 10.00 u 
10.00 u 10.00 u 
10.00 u 10.00 u 
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TABLE 5-6 
TYAD LFWSP 

GROUNDWATER SAMPLING RESULTS 
SELECTED METALS 

Analvte: 

MCL: 
WELL ID AQuifer Date: 

LF12 BR 
LF13 GT 
LF22 GT 
LF23 GT 
LF24 GT 
LF26 GT 
LF27 BR 
LF28 GT 
LF29 BR 

Notes: 
All concentrations are in micrograms per 
liter (µg/L). 

MCL - Safe Drinking Water Act Maximum 
Contaminant Level. 

GT - Glacial Till 
BR- Bedrock 
NS - Not Sampled. 

Meets or exceeds the MCL. 

U - Less than the detection limit provided. 

J - Indicates sample results between the 
method detection limit (MDL) and Contract 
Required Detection Limit (CRDL). 

shared\Table 5-6.xlsx, Table 5-6 

2007 - 2011 

Total Total Total 
Mercury Mercury Mercury 

2 2 2 
2007 2008 2009 

NS NS NS 
0.10 u 0.20 UJ 0.20 u 
0.10 u 0.20 UJ 0.20 u 
0.10 u 0.20 UJ 0.20 u 
0.23 J 0.32 J 0.35 
0.31 0.68 J 0.12 J 
0.12 J 0.29 J 0.27 
0.10 J 0.18 J 0.21 
0.12 J 0.39 J 0.38 

Page 2 of 9 

Total Total 
Mercury Mercury 

2 2 
2010 2011 

NS NS 
0.04 J 0.20 u 
0.20 u 0.20 u 
0.20 u 0.20 u 
0.41 0.43 
0.17 J 0.14 J 
0.30 0.34 
0.26 0.30 
0.42 0.59 
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TABLE 5-6 
TYAD LFWSP 

GROUNDWATER SAMPLING RESULTS 
SELECTED METALS 

Analvte: 

MCL: 
WELL ID AQuifer Date: 

LF12 BR 
LF13 GT 
LF22 GT 
LF23 GT 
LF24 GT 
LF26 GT 
LF27 BR 
LF28 GT 
LF29 BR 

Notes: 
All concentrations are in micrograms per 
liter (µg/L). 

MCL - Safe Drinking Water Act Maximum 
Contaminant Level. 

GT - Glacial Till 

BR- Bedrock 

NS - Not Sampled. 

Meets or exceeds the MCL. 

U - Less than the detection limit provided. 

J - Indicates sample results between the 
method detection limit (MDL) and Contract 
Required Detection Limit (CRDL). 

shared\Table 5-6.xlsx, Table 5-6 

2007 - 2011 

Dissolved Dissolved Dissolved 
Mercury Mercury Mercury 

2 2 2 
2007 2008 2009 

NS NS NS 
0.10 u 0.20 UJ 0.20 u 
0.10 u 0.20 UJ 0.20 u 
0.10 u 0.20 UJ 0.20 u 
0.19 J 0.29 J 0.34 
0.18 J 0.34 J 0.08 J 
0.10 u 0.24 J 0.38 
0.10 u 0.15 J 0.18 J 
0.14 J 0.36 J 0.39 

Page 3 of 9 

Dissolved Dissolved 
Mercury Mercury 

2 2 
2010 2011 

NS NS 
0.05 J 0.20 u 
0.05 J 0.20 u 
0.20 u 0.20 u 
0.43 0.30 
0.24 0.07 J 
0.31 0.33 
0.23 0.24 
0.44 0.59 

6/1512012 



TABLE 5-6 
TYAD LFWSP 

GROUNDWATER SAMPLING RESULTS 
SELECTED METALS 

Analvte: 

MCL: 
WELL ID AQuifer Date: 

LF12 BR 
LF13 GT 
LF22 GT 
LF23 GT 
LF24 GT 
LF26 GT 
LF27 BR 
LF28 GT 
LF29 BR 

Notes: 
All concentrations are in micrograms per 
liter (µg/L). 

MCL - Safe Drinking Water Act Maximum 
Contaminant Level. 

GT - Glacial Till 

BR- Bedrock 

NS - Not Sampled. 

Meets or exceeds the MCL. 

U - Less than the detection limit provided. 

J - Indicates sample results between the 
method detection limit (MDL) and Contract 
Required Detection Limit (CRDL). 

shared\Table 5-6.xlsx, Table 5-6 

2007 - 2011 

Total Total Total 
Arsenic Arsenic Arsenic 

10 10 10 
2007 2008 2009 

NS NS NS 
19.00 J 25.00 22.90 
36.40 37.60 41 .80 
79.70 115.00 117.00 

5.00 u 15.00 u 10.00 u 
5.00 u 15.00 u 10.00 u 
5.00 u 15.00 u 10.00 u 
5.00 u 15.00 u 10.00 u 
5.00 u 15.00 u 10.00 u 

Page 4 of 9 

Total Total 
Arsenic Arsenic 

10 10 
2010 2011 

NS NS 
18.90 31 .00 
33.40 29.00 

118.00 80.00 
10.00 u 10.00 u 
10.00 u 10.00 u 
10.00 u 10.00 u 
10.00 u 10.00 u 
10.00 u 10.00 u 
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TABLE 5-6 
TYAD LFWSP 

GROUNDWATER SAMPLING RESULTS 
SELECTED METALS 

Analvte: 

MCL: 
WELL ID AQuifer Date: 

LF12 BR 
LF13 GT 
LF22 GT 
LF23 GT 
LF24 GT 
LF26 GT 
LF27 BR 
LF28 GT 
LF29 BR 

Notes: 
All concentrations are in micrograms per 
liter (µg/L). 

MCL - Safe Drinking Water Act Maximum 
Contaminant Level. 

GT - Glacial Till 

BR - Bedrock 

NS - Not Sampled. 

Meets or exceeds the MCL. 

U - Less than the detection limit provided. 

J - Indicates sample results between the 
method detection limit (MDL) and Contract 
Required Detection Limit (CRDL). 

shared\Table 5-6.xlsx, Table 5-6 

2007 - 2011 

Dissolved Dissolved Dissolved 
Arsenic Arsenic Arsenic 

10 10 10 
2007 2008 2009 

NS NS NS 
19.20 J 24.00 22.00 
33.70 36.40 37.70 
84.30 118.00 105.00 

5.00 u 15.00 u 10.00 u 
5.00 u 15.00 u 10.00 u 
5.00 u 15.00 u 10.00 u 
5.00 u 15.00 u 10.00 u 
5.00 u 15.00 u 10.00 u 
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Dissolved Dissolved 
Arsenic Arsenic 

10 10 
2010 2011 

NS NS 
21.30 36.00 
35.10 42.00 

118.00 86.00 
10.00 u 10.00 u 
10.00 u 10.00 u 
10.00 u 10.00 u 
10.00 u 10.00 u 
10.00 u 10.00 u 
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TABLE 5-6 
TYAD LFWSP 

GROUNDWATER SAMPLING RESULTS 
SELECTED METALS 

Analvte: 

MCL: 
WELL ID AQuifer Date: 

LF12 BR 
LF13 GT 
LF22 GT 
LF23 GT 
LF24 GT 
LF26 GT 
LF27 BR 
LF28 GT 
LF29 BR 

Notes: 
All concentrations are in micrograms per 
liter (µg/L). 

MCL - Safe Drinking Water Act Maximum 
Contaminant Level. 

GT - Glacial Till 

BR- Bedrock 

NS - Not Sampled. 

Meets or exceeds the MCL. 

U - Less than the detection limit provided. 

J - Indicates sample results between the 
method detection limit (MDL) and Contract 
Required Detection Limit (CRDL). 

shared\Table 5-6.xlsx, Table 5-6 

Total 
Barium 

2000 
2007 

NS 
493.00 

1070.00 
1430.00 

167.00 
43.30 
68.10 
43.20 
85.50 

2007 - 2011 

Total Total 
Barium Barium 

2000 2000 
2008 2009 

NS NS 
637.00 649.00 
945.00 1050.00 

2220.00 2340.00 
168.00 166.00 J 
54.00 62.40 J 
99.60 102.00 J 
51.00 50.50 J 
94.10 109.00 J 
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Total Total 
Barium Barium 

2000 2000 
2010 2011 

NS NS 
606.00 610.00 
967.00 1100.00 

2330.00 1300.00 
165.00 J 150.00 J 
63.00 J 61.00 J 
97.80 J 100.00 J 
50.20 J 54.00 J 

105.00 J 110.00 J 
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TABLE 5-6 
TYAD LFWSP 

GROUNDWATER SAMPLING RESULTS 
SELECTED METALS 

Analvte: 

MCL: 
WELL ID AQuifer Date: 

LF12 BR 
LF13 GT 
LF22 GT 
LF23 GT 
LF24 GT 
LF26 GT 
LF27 BR 
LF28 GT 
LF29 BR 

Notes: 
All concentrations are in micrograms per 
liter (µg/L). 

MCL - Safe Drinking Water Act Maximum 
Contaminant Level. 

GT - Glacial Till 

BR- Bedrock 

NS - Not Sampled. 

Meets or exceeds the MCL. 

U - Less than the detection limit provided. 

J - Indicates sample results between the 
method detection limit (MDL) and Contract 
Required Detection Limit (CRDL). 

shared\Table 5-6.xlsx, Table 5-6 

2007 - 2011 

Dissolved Dissolved Dissolved 
Barium Barium Barium 

2000 2000 2000 
2007 2008 2009 

NS NS NS 
542.00 611.00 640.00 

1070.00 981.00 1030.00 
1590.00 2310.00 2120.00 

172.00 166.00 157.00 J 
44.90 53.60 59.30 J 
73.60 94.60 96.60 J 
45.50 51.50 50.90 J 
79.00 92.50 101.00 J 
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Dissolved Dissolved 
Barium Barium 

2000 2000 
2010 2011 

NS NS 
609.00 600.00 

1020.00 1100.00 
2380.00 1300.00 

176.00 J 160.00 J 
61.70 J 62.00 J 

105.00 J 110.00 J 
50.20 J 58.00 J 

105.00 J 100.00 J 
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TABLE 5-6 
TYAD LFWSP 

GROUNDWATER SAMPLING RESULTS 
SELECTED METALS 

Analvte: 

MCL: 
WELL ID AQuifer Date: 

LF12 BR 
LF13 GT 
LF22 GT 
LF23 GT 
LF24 GT 
LF26 GT 
LF27 BR 
LF28 GT 
LF29 BR 

Notes: 
All concentrations are in micrograms per 
liter (µg/L). 

MCL - Safe Drinking Water Act Maximum 
Contaminant Level. 

GT - Glacial Till 

BR- Bedrock 

NS - Not Sampled. 

Meets or exceeds the MCL. 

U - Less than the detection limit provided. 

J - Indicates sample results between the 
method detection limit (MDL) and Contract 
Required Detection Limit (CRDL). 

shared\Table 5-6.xlsx, Table 5-6 

2007 - 2011 

Total Total Total 
Lead Lead Lead 

15 15 15 
2007 2008 2009 

NS NS NS 
4.60 J 10.00 u 4.20 
9.10 J 10.00 u 10.10 
3.00 u 10.00 u 1.50 J 
3.00 u 10.00 u 3.00 u 
3.00 u 10.00 u 3.00 u 
3.20 J 10.00 u 3.00 u 
3.00 u 10.00 u 3.00 u 
3.00 u 10.00 u 3.00 u 
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Total Total 
Lead Lead 
15 15 

2010 2011 
NS NS 

5.40 3.00 u 
4.90 1.30 J 
2.10 J 2.70 J 
3.00 u 3.00 u 
3.00 u 3.00 u 
3.00 u 3.00 u 
3.00 u 3.00 u 
3.00 u 3.00 u 
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TABLE 5-6 
TYAD LFWSP 

GROUNDWATER SAMPLING RESULTS 
SELECTED METALS 

Analvte: 

MCL: 
WELL ID AQuifer Date: 

LF12 BR 
LF13 GT 
LF22 GT 
LF23 GT 
LF24 GT 
LF26 GT 
LF27 BR 
LF28 GT 
LF29 BR 

Notes: 
All concentrations are in micrograms per 
liter (µg/L). 

MCL - Safe Drinking Water Act Maximum 
Contaminant Level. 

GT - Glacial Till 

BR- Bedrock 

NS - Not Sampled. 

Meets or exceeds the MCL. 

U - Less than the detection limit provided. 

J - Indicates sample results between the 
method detection limit (MDL) and Contract 
Required Detection Limit (CRDL). 

shared\Table 5-6.xlsx, Table 5-6 

2007 - 2011 

Dissolved Dissolved Dissolved 
Lead Lead Lead 

15 15 15 
2007 2008 2009 

NS NS NS 
3.00 u 10.00 u 1.30 J 
3.00 u 10.00 u 3.00 u 
4.70 J 10.00 u 1.30 J 
3.00 u 10.00 u 3.00 u 
3.00 u 10.00 u 3.00 u 
3.00 u 10.00 u 3.00 u 
3.00 u 10.00 u 3.00 u 
3.00 u 10.00 u 3.00 u 
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Dissolved Dissolved 
Lead Lead 
15 15 

2010 2011 
NS NS 

2.00 J 1.50 J 
2.20 J 1.80 J 
3.00 u 2.50 J 
3.00 u 3.00 u 
3.00 u 3.00 u 
3.00 u 3.00 u 
3.00 u 3.00 u 
3.00 u 3.00 u 
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Analyte: Benzene Benzene 

MCL: 5 5 
WELL ID A<iuifer Date: Aor-01 Oct..01 

LF10 BR 1.00 u 1.00 u 
LF11 BR 1.00 u 1.00 u 
LF12 BR 1.00 u 1.00 u 
LF16 BR 1.00 u 1.00 u 
LF19 BR 1.00 u 1.00 u 
LF20 GT 1.00 u 1.00 u 
LF21 GT 1.00 u 1.00 u 
LF22 GT 1.00 0.57 
LF23 GT 5.10 4.90 
LF24 GT 1.00 u 1.00 
LF25 BR 0.50 J 0.54 J 
LF26 GT 0.68 J 0.11 J 
LF27 BR 0.37 J 1.00 u 
LF28 GT 1.00 u 0.07 J 
LF29 BR 1.00 u 1.00 u 

Notes: 
µQ/L - micrOQrams per liter. 
MCL - Safe !Drinking Water Act Maximum Contaminant Level. 
Meets or exceeds the MCL. 
NS - Not sampled. 
U - Less than the detection limit provided. 

Benzene Benzene 

5 5 
Ao:r-02 Oct-02 

1.00 u 1.00 u 
1.00 u 1.00 u 
1.00 u 1.00 u 
0.76 J 1.00 u 
1.00 u 1.00 u 
1.00 u 1.00 u 
1.00 u 1.00 u 
0.71 J 0.38 J 
5 .40 6.50 
1.00 u 1.00 u 
1.60 0.85 J 
0.90 J 1.00 u 
0.33 J 1.00 u 
0.15 J 1.00 u 
1.00 u 1.00 u 

TABLE 5-7 
HISTORICAL LFWSP GROUNDWATER SAMPLING RESULTS FOR BENZENE 

TOBYHANNA ARMY DEPOT 

Benzene Benzene Benzene Benzene Benzene Benzene Benzene 

5 5 5 5 5 5 5 
Aor..03 Oct..03 Aor-04 Oct-04 Aor-05 Oct.OS Aor-06 

1.00 u 1.00 u 1.00 u 1.00 u 5.00 u 1.00 u 1.00 u 
1.00 u 1.00 u 1.00 u 1.00 u 5.00 u 1.00 u 1.00 u 
1.00 u 1.00 u 1.00 u 1.00 u 5.00 u 0.30 J 0.50 J 
1.00 u 1.00 u 1.00 u 1.00 u 5.00 u 1.00 u 1.00 u 
1.00 u 1.00 u 1.00 u 1.00 u 5.00 u 1.00 u 1.00 u 
NS NS NS NS NS NS NS 

1.00 u 1.00 u 1.00 u 1.00 u 5.00 u 1.00 u 1.00 u 
1.40 2.80 5.70 2.40 7.00 2.00 2.00 J 
3.30 2.90 3.70 4.40 4.00 J 6.00 J 7.00 J 
1.00 u 1.00 u 1.00 u 1.00 u 5.00 u 1.00 u 1.00 u 
0.72 J 8.00 1.30 1.00 u 5.00 u 1.00 u 0.60 J 
0.60 J 0.82 J 0.87 J 1.00 u 5.00 u 1.00 u 0.70 J 
1.00 u 1.00 u 1.00 u 1.00 u 5.00 u 1.00 u 1.00 u 
0.13 J 1.00 u 1.00 u 1.00 u 5.00 u 1.00 u 1.00 u 
1.00 u 1.00 u 1.00 u 1.00 u 5.00 u 1.00 u 1.00 u 

J - Indicates sample results between the method detection limit (MDL) and Contract Required Detection Limit (CRDL). 
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Benzene Benzene Benzene Benzene Benzene Benzene 

5 5 5 5 5 5 
Oct-06 Aor-07 Dec-08 Nov-09 Nov-10 Nov-1 1 

1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 
1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 
0.30 J 0.10 J 1.00 u 1.00 u 0.11 J 0.35 J 
1.00 u NS NS NS NS NS 
1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 
NS NS NS NS NS NS 

1.00 u 1.00 UJ 1.00 u 1.00 u 1.00 u 1.00 u 
2.00 J 3.00 1.15 10.99 J 1.30 4.20 
5.00 J 3.00 5.38 5.40 6.40 2.60 
1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 
0.80 J 0.30 J 0.80 J i0.70 J 1.20 0.15 JI 
1.00 J 0.30 J 0.86 J 10.96 J 1.00 0.72 J 
1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 
1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 
1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 
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Analyte: PCE PCE 

MCL: 5 5 
WELL ID A<iuifer Date: Aor..01 Oct..01 

LF10 BR 0.55 J 
LF11 BR 4.30 
LF12 BR 3.10 
LF16 BR 1.00 u 
LF19 BR 2.00 
LF20 GT 1.00 u 
LF21 GT 2.70 
LF22 GT 1.00 u 
LF23 GT 1.00 u 
LF24 GT 1.00 u 
LF25 BR 0.17 J 
LF26 GT 1.40 
LF27 BR 1.60 J 
LF28 GT 0.45 J 
LF29 BR 0.84 J 

Notes: 
µQ/L - micrOQrams per liter. 
MCL - Safe !Drinking Water Act Maximum Contaminant Level. 
Meets or exceeds the MCL. 
NS - Not sampled. 
U - Less than the detection limit provided. 

0.42 J 
4.10 
3.60 
1.00 u 
2.00 
1.00 u 
3.60 
1.00 u 
1.00 u 
1.00 u 
0.14 J 
0.84 J 
0.87 J 
0.55 J 
0.67 J 

PCE PCE 

5 5 
Ao:r..02 Oct..02 

0.62 J 0.42 J 
5.40 3.10 
3.00 4.80 
1.00 u 1.00 u 
1.50 1.00 u 
1.00 u 1.00 u 
4 .30 4.40 
1.00 u 1.00 u 
1.00 u 1.00 u 
1.00 u 1.00 u 
0.71 J 0.15 J 
1.20 0.96 J 
2.20 1.10 
0.72 J 0.52 J 
1.20 0.79 J 

TABLE 5-8 
HISTORICAL LFWSP GROUNDWATER SAMPLING RESULTS FOR PCE 

TOBYHANNA ARMY DEPOT 

PCE PCE PCE PCE PCE PCE 

5 5 5 5 5 5 
Aor..03 Oct..03 Aor..04 Oct..04 Aor..05 Oct.OS 

0.75 J 3.30 6.30 6.50 6.00 7.00 
3.50 2.60 7.70 6.90 8.00 8.00 
2.60 2.90 6.20 5.90 5.00 7.00 
1.00 u 1.00 u 1.00 u 1.00 u 5.00 u 1.00 u 
0.86 J 7.20 10.00 3.00 13.00 9.00 

NS NS NS NS NS NS 
3.40 3.30 3.30 3.10 3.00 J 3.00 J 
1.00 u 1.00 u 1.00 u 1.00 u 5.00 u 1.00 u 
1.00 u 1.00 u 1.00 u 1.00 u 5.00 u 1.00 u 
1.00 u 1.00 u 1.00 u 1.00 u 5.00 u 1.00 u 
1.00 u 1.00 u 1.30 1.00 u 5.00 u 0.80 J 
1.50 0.91 J 0.99 J 1.20 1.00 J 0.40 J 
0.99 J 1.10 2.20 1.90 1.00 J 3.00 
0.64 J 0.61 J 0.80 J 0.96 J 5.00 u 0.60 J 
0.79 J 0.65 J 0.99 J 1.00 u 5.00 u 1.00 

J - Indicates sample results between the method detection limit (MDL) and Contract Required Detection Limit (CRDL). 
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PCE PCE PCE PCE PCE PCE PCE 

5 5 5 5 5 5 5 
Aor..06 Oct..06 Aor..07 Dec..08 Nov..09 Nov-10 Nov-11 

6.00 J 6.00 J 3.00 6.52 7.60 6.50 6.70 
7.00 J 7.00 J 5.00 7.47 10.00 9.70 7.70 
4.00 J 4.00 J 3.00 4.47 5.30 5.00 2.50 
1.00 u 1.00 u NS NS NS NS NS 

12.00 J 10.00 J 8.00 9.90 13.00 9.80 11.00 
NS NS NS NS NS NS NS 

2.00 J 2.00 J 2.00 J 2.50 3.50 3.00 2.40 
1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 
1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 
1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 
0.40 J 0.50 J 0.10 J 0.30 J i0.31 J 0.22 J 0.20 JI 
2.00 J 0.80 J 1.00 1.00 u 10.43 J 0.27 J 0.74 J 
0.90 J 1.00 J 0.70 J 1.45 .2.00 1.60 1.00 
0.60 J 0.80 J 0.40 J 0.50 J 10.76 J 0.74 J 0.56 J 
0.60 J 0.60 J 0.30 J 0.50 J 10.80 J 0.69 J 0.20 J 
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Analyte: TCE TCE 

MCL: 5 5 
WELL ID A<iuifer Date: Apr..01 Oct..01 

LF10 BR 0.46 J 
LF11 BR 2.20 
LF12 BR 1.80 
LF16 BR 1.00 u 
LF19 BR 1.30 
LF20 GT 1.00 u 
LF21 GT 1.20 
LF22 GT 1.00 u 
LF23 GT 1.00 u 
LF24 GT 1.00 u 
LF25 BR 0.69 J 
LF26 GT 1.30 
LF27 BR 1.40 
LF28 GT 0.64 J 
LF29 BR 1.30 

Notes: 
µQ/L - micrOQrams per liter. 
MCL - Safe !Drinking Water Act Maximum Contaminant Level. 
Meets or exceeds the MCL. 
NS - Not sampled. 
U - Less than the detection limit provided. 

0.30 J 
1.90 
2.30 
1.00 u 
1.30 
1.00 u 
1.80 
1.00 u 
1.00 u 
0.19 J 
0.48 J 
0.92 J 
0.80 J 
0.75 J 
1.40 

TCE TCE 

5 5 
Agir..02 Oct..02 

0.48 J 0.28 J 
2.60 1.40 
1.80 3.00 
1.00 u 1.00 u 
0.92 J 1.00 u 
1.00 u 1.00 u 
2.10 1.90 
1.00 u 1.00 u 
1.00 u 1.00 u 
1.00 u 0.12 J 
0.87 J 0.35 J 
1.40 1.00 
1.80 0.96 J 
0.96 J 0.72 J 
2.30 1.60 

TABLE 5-9 
HISTORICAL LFWSP GROUNDWATER SAMPLING RESULTS FOR TCE 

TOBYHANNA ARMY DEPOT 

TCE TCE TCE TCE TCE TCE 

5 5 5 5 5 5 
Apr..03 Oct..03 Apr..04 Oct..04 Apr.OS Oct.OS 

0.53 J 2.80 7.30 8.50 11.00 11.00 
1.70 1.20 5.60 6.30 10.00 10.00 
1.80 2.20 5.30 4.90 5.00 J 7.00 J 
1.00 u 1.00 u 1.00 u 1.00 u 5.00 u 1.00 u 
0.48 J 7.60 16.00 3.20 29.00 18.00 

NS NS NS NS NS NS 
1.70 1.40 1.80 2.20 4.00 J 4.00 J 
1.00 u 1.00 u 1.00 u 1.00 u 5.00 u 1.00 u 
1.00 u 1.00 u 1.00 u 1.00 u 5.00 u 1.00 u 
1.00 u 1.00 u 1.00 u 1.00 u 5.00 u 0.20 J 
0.48 J 0.40 J 1.40 1.00 u 5.00 u 0.90 J 
1.60 1.30 1.70 1.70 2.00 J 1.00 
0.95 J 1.20 2.20 1.70 2.00 J 3.00 
0.83 J 0.78 J 0.97 J 1.00 u 5.00 u 0.70 u 
2.30 2.10 2.60 2.00 1.00 J 2.00 

J - Indicates sample results between the method detection limit (MDL) and Contract Required Detection Limit (CRDL). 
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TCE TCE TCE TCE TCE TCE TCE 

5 5 5 5 5 5 5 
Apr..06 Oct..06 Apr..07 Dec..08 Nov..09 Nov-10 Nov-11 
15.00 J 13.00 J 6.00 14.30 15.00 11.00 18.00 
12.00 J 14.00 J 10.00 16.50 22.00 19.00 18.00 
4.00 J 6.00 J 4.00 8.64 10.00 11.00 5.80 
1.00 u 1.00 u NS NS NS NS NS 

32.00 J 28.00 J 18.00 23.30 27.00 19.00 27.00 
NS NS NS NS NS NS NS 

4.00 J 5.00 J 4.00 J 5.29 6.60 6.10 5.80 
1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 
0.40 J 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 
0.2 J 1.00 u 1.00 u 1.00 u 1.00 u 0.16 J 1.00 u 
0.4 J 0.80 J 0.20 J 0.70 J i0.53 J 0.40 J 1.00 u 

2.00 J 2.00 J 1.00 1.24 1.70 1.70 2.20 
1.00 J 2.00 J 0.90 J 2.52 3.70 3.60 2.10 
0.7 J 0.80 J 0.50 J 0.80 J 1.20 1.20 1.00 

2.00 J 1.00 J 0.70 J 1.13 1.70 1.70 0.50 J 
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TABLE 5-10 
HISTORICAL LFWSP GROUNDWATER SAMPLING RESULTS FOR VINYL CHLORIDE 

TOBYHANNA ARMY DEPOT 

Analyte: Viny l Chlo ride Vinyl Chloride Vinyl Chloride Vinyl Chloride Vinyl Chloride Vinyl Chloride Vinyl Chloride Vinyl Chloride Vinyl Chloride Vinyl Chloride Vinyl Chloride 

MCL: 2 2 
WELL ID A<iuifer Date: Apr..01 Oct..01 

LF10 BR 1.00 u 1.00 u 
LF11 BR 1.00 u 1.00 u 
LF12 BR 1.00 u 1.00 u 
LF16 BR 1.00 u 1.00 u 
LF19 BR 1.00 u 1.00 u 
LF20 GT 1.00 u 1.00 u 
LF21 GT 1.00 u 1.00 
LF22 GT 0.43 J 0.46 J 
LF23 GT 1.80 1.40 
LF24 GT 1.00 u 1.00 u 
LF25 BR 21.00 24.00 
LF26 GT 1.40 0.22 J 
LF27 BR 0.95 J 1.00 u 
LF28 GT 0.16 J 0.21 J 
LF29 BR 1.00 u 1.00 u 

Notes: 
µQ/L - micrOQrams per liter. 
MCL - Safe !Drinking Water Act Maximum Contaminant Level. 
Meets or exceeds the MCL. 
NS - Not sampled. 
U - Less than the detection limit provided. 

2 2 2 
Agir.02 Oct..02 Agr.03 

1.00 u 1.00 u 1.00 u 
1.00 u 1.00 u 1.00 u 
1.00 u 1.00 u 1.00 u 
1.00 u 1.00 u 1.00 u 
1.00 u 1.00 u 1.00 u 
1.00 u 1.00 u NS 
1.00 u 1.00 u 1.00 u 
0.40 J 0.44 J 0.42 J 
1.10 1.10 1.90 
1.00 u 1.00 u 1.00 u 

10.00 18.00 19.00 
1.30 0.33 J 1.30 
0.76 J 1.00 u 1.00 u 
0.36 J 0.26 J 0.35 J 
1.00 u 1.00 u 1.00 u 

J - Indicates sample results between the method detection limit (MDL) and Contract Required Detection Limit (CRDL). 
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2 2 2 2 2 2 
Oct.03 Aor.04 Oct.04 Apr.OS Oct.OS Aor.06 

1.00 u 1.00 u 1.00 u 10.00 u 1.00 u 1.00 u 
1.00 u 1.00 u 1.00 u 10.00 u 1.00 u 1.00 u 
1.00 u 1.00 u 1.00 u 10.00 u 1.00 u 1.00 u 
1.00 u 1.00 u 1.00 u 10.00 u 1.00 u 1.00 u 
1.00 u 1.00 u 1.00 u 10.00 u 1.00 u 1.00 u 
NS NS NS NS NS NS 

1.00 u 1.00 u 1.00 u 10.00 u 1.00 u 1.00 u 
0.30 J 1.00 u 1.00 u 10.00 u 1.00 u 0.40 J 
1.60 7.90 21.00 10.00 J 3.00 2.00 J 
1.00 u 1.00 u 1.00 u 10.00 u 1.00 u 1.00 u 

16.00 2.40 5.00 10.00 u 3.00 3.00 J 
0.76 J 1.00 u 1.00 u 10.00 u 1.00 u 0.60 J 
1.00 u 1.00 u 1.00 u 10.00 u 1.00 u 1.00 u 
1.00 u 1.00 u 1.00 u 10.00 u 1.00 u 1.00 u 
1.00 u 1.00 u 1.00 u 10.00 u 1.00 u 1.00 u 
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Vinyl Chloride Vinyl Chloride Vinyl Chloride Vinyl Chloride Vinyl Chl oride Vinyl Chloride 

2 2 2 2 2 2 
Oct .06 Aor.07 Dec.OS Nov..09 Nov-10 Nov-1 1 

1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 
1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 
1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 
1.00 u NS NS NS NS NS 
1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 

NS NS NS NS NS NS 
1.00 u 1.00 UJ 1.00 u 1.00 u 1.00 u 1.00 u 
1.00 u 0.40 J 1.00 u 10.35 J 0.64 J 0.42 J 
2.00 J 2.00 0.69 J 1.20 1.60 1.50 
1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 
4.00 J 1.00 4.00 5.60 9.70 2.10 
0.60 J 0.40 J 1.00 u 10.29 J 0.40 J 0.33 J 
1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 
1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 
1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 1.00 u 
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Analyte: 
Dissolved Dissolved 

MCL: 
WELL ID A<iuifer Date: 

LF12 BR 
LF13 GT 
LF16 BR 
LF20 GT 
LF22 GT 
LF23 GT 
LF24 GT 
LF26 GT 
LF27 BR 
LF28 GT 
LF29 BR 

Notes: 
All concentrations are in micrograms per 
MCL - Safe Drinking Water Act Maximum 
GT - Glacial nu 
BR-Bedrock 

NS - Not Sampled. 
Meets or exceeds the MCL. 
U - Less than the detection limit provided. 
J - Indicates sample results betwee.n the 

Arsenic 
10 

Oct-01 

10.6 
0.913 B 

1 B 
37.5 
110 

0.801 B 
1.2 B 

1.16 B 
1.03 B 
1.0S B 

B - For inorganics, the value is between the MDL and POL. 
K - Biased High 

Arsenic 
10 

Aor-01 

8.09 
3 u 
3 u 

27.2 
109 

3 u 
3 u 
3 u 
3 u 
3 u 

Dissolved 
Arsenic 

10 
Ao:r.02 

20 
1.4 J 
1.S J 
39 

100 
1.1 J 

3 u 
3 u 
3 u 
3 u 

TABLE 5-1 1 
HISTORICAL LFWSP GROUNDWATER SAMPLING RESULTS FOR DISSOLVED ARSENIC 

TOBYHANNA ARMY DEPOT 

Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved 
Arsenic Arsenic Arsenic Arsenic Arsenic Arsenic Arsenic Arsenic 

10 10 10 10 10 10 10 10 
Oct-02 Aor.03 Oct.03 Aor-04 Oct.04 Aor.05 Oct-OS Aor-06 

NS NS NS NS 
15 20 15 14 7.3 28.8 15.6 J 17.1 J 

0.78 B 1.4 J 0.78 B 10 u 10 u SU S.00 u SU 
0.36 B 1.S J 0.36 B NS NS NS NS 

35 39 35 28 8.64 J 29.2 33.6 26.8 K 
110 100 110 74 55 67.3 105 92.9 

0.37 B 1.1 J 0.37 B 10 u 10 u SU S.00 u SU 
1.1 B 3 u 1.1 B 10 u 10 u SU S.00 u SU 

O.S9 B 3 u O.S9 B 10 u 10 u SU S.00 u SU 
3 u 3 u 3 u 10 u 10 u SU S.00 u SU 
3 u 3 u 3 u 10 u 10 u SU S.00 u SU 

http://portaVserviceslMarketing/ClientOevelopment/ReportProduction.ITYAO 5Yr Review 2012/Table S.7, 5-8, 5-9, S.10, S.11.xts Page 1of1 

Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved 
Ars enic Arsenic Arsenic Ar.senic Arsenic Arsenic 

10 10 10 10 10 10 
Oct-06 Aor-07 Dec-08 Nov-09 Nov-10 Nov-11 

5.00 u NS NS NS NS NS 
23.90 19.20 J 24.00 22.00 21.30 36.00 

NS NS NS NS NS NS 
NS NS NS NS NS NS 

32.90 33.70 36.40 37.70 35.10 42.00 
87.20 84.30 118.00 105.00 118.00 86.00 
5.00 u S.00 u 1S.OO u 1'0.00 u 10.00 u 10.00 u 
5.00 u S.00 u 1S.00 u 10.00 u 10.00 u 10.00 u 
5.00 u S.00 u 1S.OO u 10.00 u 10.00 u 10.00 u 
5.00 u S.00 u 1S.OO u 10.00 u 10.00 u 10.00 u 
5.00 u S.00 u 1S.OO u 10.00 u 10.00 u 10.00 u 
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Chemical and 
Well ID 

Benzene 

LF22 

PCE 
LF10 
LF19 
LF21 
LF27 

TCE 
LF11 
LF12 
LF19 
LF21 
LF26 
LF27 

Vinvl Chloride 
LF23 
LF25 

Arsenic (Filtered 
LF13 
LF22 
LF23 

Notes: 
GT - Glacial Till 
BR - Bedrock 

Geologic Number 
Unit of Events 

GT 17 

BR 17 
BR 17 
GT 17 
BR 17 

BR 17 
BR 17 
BR 17 
GT 17 
GT 17 
BR 17 

GT 17 
BR 17 

GT 17 
GT 17 
GT 17 

Table 5-12 
Mann Kendall Analys is Results 

OU-5 Groundwater 

Mann 
Minimum Median Maximum Kendall 

(µg/L) (µg/L) (µg/L) Stat istic 
(S) 

0.38 2 7 29 

0.42 6 7.6 83 
0.86 9 13 65 

2 3 4.4 -61 
0.7 1.1 3 -4 

1.2 10 22 99 
1.8 4.9 11 88 

0.48 18 32 73 
1.2 4 6.6 101 

0.92 1.6 2.2 51 
0.8 1.8 3.7 59 

0.69 1.8 21 -3 
1 5.6 24 -67 

7.3 19.2 36 66 
8.64 35 42 18 
55 100 118 -12 

Page 1of1 
http://portal/serviceslMarkeUng/ClientDevelopment/ReportProductlonfTYAD 5Yr Review 2012/Table 5-4 and 5-12. MK_resuhs.xls 

Standardized Confidence Trend 
Test Statistic Factor (95% level of 

(Z) (1-p) % significance) 

1.157 86.5% No Trend 

3.394 100.0% lncreasinq 
2.643 99.6% lncreasinq 
-2.489 99.3% Decreasinq 
-0.124 54.8% No Trend 

4.049 100.0% Increasing 
3.598 100.0% lncreasinq 
2.973 99.9% lncreasina 
4.153 100.0% lncreasinq 
2.09 97.9% lncreasinq 

2.391 99.1% lncreasinq 

-0.0828 51 .6% No Trend 
-2.726 99.7% Decreasing 

2.682 99.7% lncreasino 
0.701 75.5% No Trend 
-0.456 67.2% No Trend 
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FIGURE 5-1 
TYAD MWSP 

TCE AND PCE GROUNDWATER PLUME AREAS 
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6. FIVE-YEAR REVIEW PROCESS 

During the review process, an objective was to determine whether the remedy at OU's 1, 4, and 5 

at the TY AD site are protective of human health and the environment. To accomplish this goal, 

all available documents and data were reviewed. Information about the TY AD site and 

groundwater sampling data was obtained from the fo llowing documents: 

• Record of Decision, Operable Unit 1 {Areas A and BJ (USAEC, 1997). 

• Record of Decision, Operable Unit 4 (USAEC, 2000). 

• Record of Decision, Operable Unit 5 (USAEC, 2000). 

• Master Plan, Tobyhanna Army Depot, Section 4 Environmental Quality, Long Range 
Component, July 2009 (TY AD, 2009) 

• Letter to Coolbaugh Township Zoning Office requesting TYAD be notified of any new 
consfntction in Coolbaugh Township (TY AD, 1996) 

• Final Remedial Design for Operable Unit 1 {Areas A and B), Tobyhanna Anny Depot 
(WESTON, June 1998). 

• Final Remedial Design for Operable Unit 5, Tobyhanna Anny Depot (WESTON, 
February 2001). 

• Historical Records Review, Tobyhanna Anny Depot (Malcolm Pirnie, Inc., 2004). 

• MEC Removal Action at Proposed Training and Conference Center Site, Tobyhanna 
Anny Depot (WESTON, 2004). 

• Groundwater Monitoring Reports, Tobyhanna Army Depot, Monitor/Residential Well 
Sampling Program (WESTON, 1998-2006). 

• Groundwater Monitoring Reports, Tobyhanna Anny Depot, Landfill Well Sampling 
Program (WESTON, 2000-2006). 

• Five-year Review Report for Operable Unit 1 (Areas A and BJ, Operable Unit 4 and 
Operable Unit 5 (WESTON, 2002). 

• Building Foundation Study Old SanifmJ' Landfill (WESTON, 2006). 

• Five-year Review Report for Operable Unit 1 (Areas A and BJ, Operable Unit 4 and 
Operable Unit 5 (WESTON, 2007). 

TYAD_5-year_2012_fina1(9-19-12).doc 9/20/2012 
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• Annual Performance Evaluations, Tobyhanna Anny Depot, Monitor/Residential Well 
Sampling Program, Operable Unit 1 (Areas A and B) (WESTON, 2007, 2009-2011). 

• Annual Perfonnance Evaluations, Tobyhanna Anny Depot, Monitor/Residential Well 
Sampling Program, Operable UnU 1 (Areas A and BJ (ERT, 2008). 

• Annual Performance Evaluations, Tobyhanna Anny Depot, Powder Smoke Ridge 
UXO Area, Operable Unit 4 (WESTON, 2007, 2009-2011). 

• Annual Performance Evaluations, Tobyhanna Army Depot, Powder Smoke Ridge 
UXO Area, Operable Unit 4 (ERT, 2008). 

• Annual Petfonnance Evaluations, Tobyhanna Army Depot, Landfill Well Sampling 
Program, Operable Unit 5 (WESTON, 2007, 2009-2011). 

• Annual Pe1fon11ance Evaluations, Tobyhanna Army Depot, Landfill Well Sampling 
Program, Operable Unit 5 (ERT, 2008). 

• Final Remedial Investigation Report, Investigation and Removal of Munitions and 
Explosives of Concern, Munitions Respo11se Site (MRS) TYAD-02-R-01 (F;ring Point 
No. 6), TobyhannaAnny Depot(WESTON, 2011). 

• Draft Vapor Intrusion Pathway Study Report Tobyhanna Operable Unit 1 
(WESTON, 2012). 

EPA conducted a site inspection of TY AD on 22 April 2012 as part of the Five-Year Review 

process. A brief description of the site inspection is provided below. 

Representatives of the Anny, EPA Region 3, and PADEP met at TYAD on 22 April 2012 to 

conduct a site inspection ofOU-1, OU-4, and OU-5. Prior to the site visits, a meeting was held in 

the TY AD EMD office to discuss the status of the three OUs plus any new information that had 

become available since the last Five-Year Review. The primary topics covered were the vapor 

intrusion sampling activities conducted in OU-1, the UXO removal actions conducted in OU-4 

and the surrounding State Park and State Game Lands, the new buildings (with vapor barriers 

and passive ventilation systems) being constructed at OU-1 Area A, and the adequacy of the five 

strand barbed-wire perimeter fence along the northern boundary of OU-4. The possibility of 

future UXO Removal Actions within OU-4 was also discussed. 

Following the meeting, site visits were conducted at OU-1, OU-4, and OU-5 to observe the 

existing conditions. The site inspection included observation of the condition of the monitoring 

well network, the OU-4 perimeter fence and gates, the new buildings being constructed in OU-1 

TYAD_5-year_2012_fina1(9-19-12).doc 9/20/2012 
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Area A, the former OU-1 Area B contaminant source area, and the OU-5 landfill cap on Cell B 

that had been pierced by antenna equipment and later repaired. A site inspection 1checklist and 

photographs of the site visit provided by EPA and TY AD are presented in Appendix E. 

The Army did not complete formal interviews with the community as part of this Five-Year 

Review for the following reasons: 1) the Army has kept the community involved on a regular 

basis throughout the CERCLA process through newspaper noticesand visits to individual 

resident's homes; and 2) feedback from the community involvement, including throughout the 

past two Five-Year Review processes, indicates that the community is satisfied with the progress 

of the CERCLA cle,anup at TY AD and does not have major concerns. However, a summary of 

recent interview issues discussed with residents has been included in Appendix F. Proof of 

publication for the Five-Year Review Public Notice is also provided in Appendix F. 

TYAD_5-year_2012_final(9-19-12).doc 9/20/2012 
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7. TECHNICALASSESSMENT 

The results of the technical assessment, in accordance with EPA guidance, are included in 

Tables 7-1 through 7-3 below. Recommendations regarding all OUs are included in Section 9. 

Table 7-1 Operable Unit 1 Technical Assessment 

Questions and 
Assessment Criteria Comments 

Question A: Is the Remedy functioning as intended by the Decision Documents? Yes 

Compliance with HASP 

Implementation in accordance 
with ROD 

System performance/O&M 

TYAD_5-year_2012_fina1(9-19-12).doc 

Sampling activities have been conducted in accordance with 
approved HASP. 

Long-term monjtoring has been implemented through semj
annual groundwater sampling at on-post and off-post morutoring 
wells, and off-post residential wells, from 1998 to 2011. 
Samples have been analyzed for the TCL VOCs using EPA 
Method 8260A, and total and dissolved lead using EPA Method 
7421. The COCs for this project are cis-1,2-dichloroethene (cis-
1,2-DCE), trans-1,2-dichloroethene (trans-1,2-DCE), vinyl 
chloride, PCE, and TCE. 

System performance/O&M 1s documented m the Annual 
Performance Evaluations referenced in Section 6. Evaluation of 
the groundwater data, as well as historical data, indicate that the 
concentration and size of the TCE and PCE groundwater plumes 
continue to follow an overall decreasing trend (see Figure 5-1). 
Based on an analysis of the existing groundwater data since the 
September 1994 samp!ling event, the plume sizes are decreasing 
at an approximate average rate of 170,030 ft2/year or 3.90 
acres/year for the 1 µg/L TCE plume, 62,372 ft2/year or 1.43 
acres/year for the 5 µg/L TCE plume, and 84,974 W/year or 1.95 
acres/year for the l µg/L PCE plume. Therefore, the remedy is. 
performjng as expected. However, there are currently no criteria 
m place for demonstrating that COCs have permanently 
decreased to concentrations less than the performance standards 
for the remedial action at OU-1 . 

9/20/2012 
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Table 7-1 Operable Unit 1 Technical Assessment (Continued) 

Questions amd 
Assessment Criteria 

Opportunities for optimization 

Early indicators of potential 
issues 

Comments 

Several opportunities to optimize groundwater monitoring 
activities at OU-1 have been identified in the Draft 2011 A1111ual 
Pe1for111ance EvaluaNon Report for OU I, OU 4 and OU 5 
(WESTON, 201 1) and are described in Section 5.1. The changes 
will not impact the protectiveness of the remedy. 

There are no early indicators of potential issues based on the 
review of groundwater monitoring data. Contaminant 
concentrations continue to follow an overall decreasing trend 
and the contaminant p lume continues to decrease in size and 
extent. EP A's preliminary assessment for the vapor intrusion 
pathway is that "Based on preliminary results of the vapor 
intrusion investigation, and based on our site inspection of 
March 22, 2012, there does not appear to be any indicators of 
potential remedy issues that would interfere with the 
protectiveness of any of the remedies for the three OUs subject 
to this review." 

Question B: Are the exposure assumptions, toxicity data, cleanup levels, and remedial action 
objectives (RAOs) used at the time of the remedy selection still valid? Yes 

Changes in standards and To 
Be Considered criteria (TBCs) 

Changes in exposure pathways 

TYAD_5-year_2012_fina1(9-19-12).doc 

There have been no changes to the performance standards 
(MCLs). 

There have been no significant changes in site setting (i.e., land 
use or physical site conditions) and no new exposure pathways 
have been identified for human health or ecological receptors. 
Groundwater monitoring data does not indicate changes in site 
risk from contaminant migration. Tille vapor intrusion pathway 
was investigated in 2011 and preliminary results indicate that 
vapor intrusion is not a pathway of concern for OU-I. An 
additional sample will be collected at one residence to confirm 
the preliminary results and conclusions. 

9/20/2012 
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Table 7-1 Operable Unit 1 Technical Assessment (Continued) 

Q uestions amd 
Assessment Criteria 

Newly identified contaminants 
or contaminant sources 

Comments 

No additional contaminants identified during monitoring. As 
part of the vapor intrusion investigation, groundwater from MW-
23 was analyzed for 1,4-dioxane, which is used as a stabilizer for 
TCE by chemical companies and it is sometimes detected at 
TCE sites and had not been tested for previously at OU-1. MW-
23 was analyzed for 1,4-dioxane (Method 8270C) in 2009 
because it contains the highest concentrations of voes and 
would be expected to contain 1,4-dioxane if it is present in the 
plume. 1,4-Dioxane was not detected in MW-23 at the Reporting 
Limit of 1.9 µg/L (0.56µg/L Method Detection Limit). 

Unanticipated toxic byproducts Byproducts of MNA of VOCs (e.g., vinyl chloride) are being 
of the remedy monitored as part ofth,e sampling program for OU-I. 

Changes in toxicity and other 
contaminant characteristics 

Changes in risk assessment 
methods 

Expected progress toward 
meeting RAOs 

The recent changes in TCE and PCE toxicity criteria will be 
reviewed as part of the proposed re-evaluation of the MNA 
remedy for OU-1 to be presented in the next Five-Year Review. 

There have been no changes in risk assessment methods that 
affect the protectiveness of the remedy. 

Groundwater model predictions presented in the OU-1 ROD 
predicted that attainment of ARARs would not be achieved in 70 
years if the soil contaminant source was left in place. However, 
the Area B soil removal was conducted to remove as much of 
the contaminant source area as possible and the ROD predicted 
meeting ARARs in a shorter, but unspecified timeframe. The 
costs for the MNA remedial alternative presented in the ROD 
were based on a 15 year timeframe, which ends in 2012. Based 
on the results of the trends analyses for the COCs (see Appendix 
A), RAOs will not be achieved within the 15 year time frame. 
The time it will take to meet the RAOs will be reviewed during 
the re-evaluation of the MNA remedy at OU-1. 

Question C: Has any other information come to light that could calJ into question the 
protectiveness of the r emedy? No 

4-Ecological risk assessment 

TYAD_5-year_2012_final(9-19-12).doc 

There have been no changes in ecological risk assessment 
methods or additional information that affect the protectiveness 
of the remedy. There are no ecological risks associated with 
groundwater. 
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Table 7-1 Operable Unit 1 Technical Assessment (Continued) 

Questions amd 
Comments 

Assessment Criteria 

Natural disaster impacts No natural disasters have affected site conditions at OU-1 since 
the ROD was signed. 

Other information that could No additional information has been collected that would call into 
call into question the question the protectiveness of the remedy. 
protectiveness of the remedy 

TYAD_5-year_2012_final(g..1g..12).doc 9/20/2012 
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Table 7-2 Operable Unit 4 Technical Assessment 

Questions amd 
Comments 

Assessment Criteria 

Question A: Is the Remedy functioning as intended by the Decision Documents? Yes 

Compliance with HASP Site activities have been conducted in accordance with approved 
HASP and Explosives Safety Submissions. 

Implementation in accordance Institutional controls have been implemented in accordance with 
with ROD ROD with the following components: 1) Physical Controls; 2} 

Security Patrols/Monitoring; 3) UXO Support; 4) Proprietary 
Controls; 5) Public/Employee Education; and 6) Periodic (Five-
Year) Review. Proprietary controls only take effect if/when the 
property is transferred. 

System perfonnance/O&M The in-place O&M procedures, which are documented in the 
Annual Performance Evaluations referenced in Section 6 and 
include inspection/repair of physical controls, security 
patrols/monitoring, review of deed restrictions, UXO support, 
and public/employee education,, should maintain the 
effectiveness of the institutional controls. 

Opportunities for optimization The institutional controls in place are adequate. The UXO 
removals conducted during the last 5 years have reduced the 
UXO risk in OU-4. 

Early indicators of potential There are no early indicators of potential issues that would affect 
issues the protectiveness of the remedy for OU-4. 

Question B: Are the exposure assumptions, toxicity data, cleanup levels, and remedial action 
objectives (RA Os) used at the time of the remedy selection still valid? Yes 

Changes in standards, and To There have been no changes to the performance standards. 
Be Considered criteria (TB Cs) 

Changes in exposure pathways There have been no significant changes in site setting (i.e., land 
use or physical site conditions) and no new exposure pathways 
have been identified for human health or ecological receptors. 

Newly identified contaminants No new sources ofMEC or MC have been identified. 
or contaminant sources 

Unanticipated toxic byproducts None identified. 
of the remedy 

TYAD_5-year_2012_fina1(9-19-12).doc 9/20/2012 
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Table 7-2 Operable Unit 4 Technical Assessment (Continued) 

Questions amd 
Comments 

Assessment Criteria 

Changes in toxicity and other There have been no changes in toxicity or other chemical 
contaminant characteristics characteristics that affect the protectiveness of the remedy. 

Changes in risk assessment There have been no changes in risk assessment methods that 
methods affect the protectiveness of the remedy, although a MEC Hazard 

Assessment was conducted as part of this current review. 

Expected progress toward RAOs for Operable Unit 4 have been achieved based on the 
meeting RAOs implementation of I Cs. 

Question C: Has any other information come to light that couJd call into question the 
protectiveness of the remedy? No 

Ecological risk assessment There have been no changes in ecological risk assessment 
methods or additional information tlh.at affect the protectiveness 
of the remedy. 

Natural disaster impacts No natural disasters have affected site conditions at OU-4 since 
the ROD was signed. 

Other information that could No additional information has been collected that would call into 
call into question the question the protectiveness of the remedy. 
protectiveness of the remedy 
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Table 7-3 Operable Unit 5 Technical Assessment 

Questions amd 
Assessment Criteria 

Comments 

Question A: Is the Remedy functioning as intended by the Decision Documents? Yes 

Compliance with HASP 

Implementation in accordance 
with ROD 

System performance/O&M 

Opportunities for optimization 

Early indicators of potential 
issues 

TYAD_5-year_2012_fina1(9-19-12).doc 

Sampling activities have been conducted in accordance with 
approved HASP. 

Long-term monitoring has been implemented through semi
annual/annual groundwater sampling from 2000 to 2011 . 
Groundwater samples collected were analyzed for TCL VOCs, 
TCL SVOCs, total cyanide, and total and dissolved metals. The 
TCL VOCs were analyzed in accordance with EPA Method 
8260 B. The TCL SVOCs were analyzed in accordance with 
EPA Method 8270C. The total cyanide samples were analyzed 
in accordance with EPA Method 9012. The metal analyses were 
performed in accordance with EPA Method 601 OB, 6020, and 
7470A. 

System performance/O&M is documented m the Annual 
Performance Evaluations referenced in Section 6. Evaluation of 
the groundwater data, as well as historical data, indicate that the 
concentration and size of the benzene, vinyl chloride, 1,2 DCP, 
and PCE groundwater plumes continue to follow an overall 
decreasing trend. An increasing TCE trend was identified that 
TY AD plans to investigate during the next year. However, the 
remedy is performing as expected. 

Several opportunities to optimize groundwater monitoring 
activities at OU-5 have been identified in the Draft 2011 Annual 
Peiformance Evaluation Report for OU 1, OU 4 and OU 5 
(WESTON, 2011) and are described in Section 53. The changes 
will not impact the protectiveness of the remedy. 

During testing of an antenna at OU-5, holes were installed 
through the cover material to anchor/stabilize the antenna. The 
Army was notified of the activity and the holes were ultimately 
repaired. Review of groundwater monitoring data has identified 
an increasing trend in the TCE groundwater concentrations that 
requires additional investigation. 

9/20/2012 
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Table 7-3 Operable Unit 5 Technical Assessment (Continued) 

Questions amd 
Comments 

Assessment Criteria 

Question B: Are the exposure assumptions, toxicity data, cleanup levels, and remedial action 
objectives (RAOs) used at the time of the r emedy selection still valid? Yes 

Changes in standards and To There have been no changes to the performance standards 
Be Considered criteria (TBCs) (MCLs). 

Changes in exposure pathways There have been no significant changes in site setting (i.e., land 
use or physical site conditions) and no new exposure pathways 
have been identified for human health or ecological receptors. 
Groundwater monitoring data does not indicate changes in site 
risk from contaminant migration. 

Newly identified contaminants No additional contaminants/hazards identified during 
or contaminant sources monitoring. 

Unantic ipated toxic byproducts The remedy selected and implemented is not expected to affect 
of the remedy the chemical characteristics of the site. 

Changes in toxicity and other The recent changes in TCE and PCE toxicity criteria will be 
contaminant characteristics reviewed as part of the proposed re-evaluation of the MNA 

remedy for OU-5 to be presented in the next Five-Year Review. 

Changes in risk assessment There have been no changes in risk assessment methods that 
methods affect the protectiveness of the remedy. 

Expected progress toward The costs for the MNA remedial alternative presented in the 
meeting RAOs OU-5 ROD were based on a 30-year timeframe, which ends in 

2030. Based on the current concentrations of COCs and the 
upward trends observed for the COCs (see Appendix D), 
progress toward meeting RAOs and the required timeframe will 
be reviewed during the proposed re-evaluation of the MNA 
remedy for OU-5. 

Q uestion C: Has any other information come to light that could call into question the 
protectiveness of the remedy? No 

Ecological risk assessment There have been no changes in ecological risk assessment 
methods or additional information tlh.at affect the protectiveness 
of the remedy. There are no ecological risks associated with 
groundwater. 

TYAD_5-year_2012_fina1(9-19-12).doc 9/20/2012 

7-8 



FINAL 

Table 7-3 Operable Unit 5 Technical Assessment (Continued) 

Questions amd 
Comments 

Assessment Criteria 

Natural disaster impacts No natural disasters have affected site conditions at OU-5 since 
the ROD was signed. 

Other information that could No additional information has been collected that would call into 
call into question the question the protectiveness of the remedy. 
protectiveness of the remedy 
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8. ISSUES 

The issues identified during the Five-Year Review are noted in Table 8-1 below. The Army does 

not consider these issues to be sufficient to warrant a finding that the remedy is not protective as 

long as corrective actions are implemented in a timely manner with respect to each issue. 

Table 8-1 Issues Identified During the Five-Year Review 

C urrently Affects 

Issues Identified d uring 2012 Five-Year Review 
Affects Future 

Protectiveness Protectiveness 
(YIN) (YIN) 

1. OU-1:: Rights of entry for property Rl-94 

TY AD needs to re-establish rights of entry for property Rl-94 N y 
with the new owners. This is a critical sampling property required 
to develop complete and accurate contaminant plume maps 

2. OU-1:: Vapor intrusion study 

The vapor sampling and draft report have recently been completed N y 
and the Draft Vapor Intrusion Pathway Study Report for 
Tobyhanna Operable Unit 1(WESTON, 2012) is currently under 
review by P ADEP and EPA. Any issues identified by EPA and 
P ADEP will need to be resolved. 

3. OU-1:: Residential vapor sample at property R l -111 

During the second round of vapor sampling there was a detection N y 
of TCE on the first floor of one of the residences. This first floor 
location should be re-sampled to confirm the detection and verify 
that the detected levels of TCE were the result of a household 
source. 

4. OU-1: Exit strategy for gr oundwater monitoring 

A clear, well-defined exit strategy for groundwater monitoring at N y 
OU-1 has not been developed. There are no criteria for 
demonstrating that the COCs have permanently decreased to 
concentrations less than the performance standards for the· 
remedia1l actions. The MNA remedy for OU-1 should be re-
evaluated before the next Five-Year Review as part of the Annual 
Performance Evaluations. 
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Table 8-1 Issues Identified During the Five-Year Rev iew (Continued) 

5. OU-1:: Re-evaluate MNA remedy 

It has be·en 15 years since the MNA remedy was selected and the N y 

RAOs have not been achieved .. The MNA remedy for OU-1 
should be re-evaluated before the next Five-Year Review as part 
of the Annual Performance Evaluations. 

6. OU-5:: TCE groundwater concentrations - increasing trend 

In 2004 there was a spike of TCE in the groundwater in several N y 
bedrock wells at OU-5 (potentially due to new sampling methods 
begun in 2004 or high groundwater levels in 2004). However, the 
concentrations of TCE found in the off post groundwater 
monitoring wells that are downgradient ofOU-5 are well below 
the MCL. So the contamination from this site is still contained 
within TY AD. This increasing trend should be reviewed as part 
of the p~anned re-evall!lation of the MNA remedy for OU-5 before 
the next Five-Year Review. 

7. OU-5:: Re-evaluate MNA remedy 

Based on the upward trends observed for the COCs at OU-5, the N y 

MNA remedy for OU-5 should be re-evaluated before the next 
Five-Year Review as part of the Annual Performance Evaluations. 
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9. RECOMMENDATIONS AND FOLLOW-UP ACTIONS 

Recommendations and required follow-up actions for OU-1 and OU-5 based on the issues 

identified in Section 8 are summarized in Table 9-1 below. 

Table 9-1 Recommendations and Follow-Up Actions 

Affects 
Issue No. Recommendations/ Responsible Oversight Milestone Protectiveness 
and OU Follow-up Actions Party Agency Date (Y/N) 

Current Future 
1. OU-1 Re-establish rights of Anny EPA Fall 2012 N y 

entry for property R 1-
94 with the new 
owners. 

2. OU- 1 Finalize the Vapor Army EPA 3ra or 4m N y 
Intn1sion Pathway Quarter 
Study Report for 2012 
Tobyhanna Operable 
Unit 1 (WESTON, 
2012). 

3. OU-1 Resample the first Army EPA 3ra or 4tn N y 

floor of one residential Quarter 
location due to an 2012 
elevated TCE reading 
in one of the indoor air 
samples. 

4. OU- 1 Develop Exit Strategy Anny EPA 1st Quarter N y 

as part of the 2014 
upcoming Annual 
Performance 
Evaluations of the 
remedy for OU-1. 

5. OU-1 Re-evaluate the MN A Army EPA September N y 
remedy for OU-1 in 2017 
conjunction with the 
upcoming Annual 
Performance 
Evaluations 
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Table 9-1 Recommendations and Follow-Up Act ions (Continued) 

Affects 
Issue No. Recommendations/ Responsible Oversight Milestone Protectiveness 
and OU Follow-up Actions Party Agency Date (Y/N) 

C urrent F uture 
6. OU-5 Investigate OU-5 to Anny EPA 1st Quarter N y 

determine what is 2014 
causing the levels of 
TCE to increase as 
part of the upcoming 
Annual Performance 
Evaluations of the 
remedy for OU-5. 

7. OU-5 Re-evaluate the MNA Anny EPA September N y 
remedy for OU-5 in 2017 
conjunction with the 
upcoming Annual 
Performance 
Evaluations 
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10. PROTECTIVE STATEMENT(S) 

10.1 OPERABLE UNIT 1 

The remedy at OU-1 (Natural Attenuation/Long-Term Monitoring/Institutional controls) is 

protective of human health and the environment. Exposure pathways that could result in 

unacceptable risks are being controlled. 

10.2 OPERABLE UNIT 4 

The remedy at OU-4 (Institutional controls) is protective of human health and the environment. 

Exposure pathways that could result in unacceptable risks are being controlled. 

10.3 OPERABLE UNIT 5 

The remedy at OU-5 (Natural Attenuation/Long-Term Monitoring/Institutional controls) is 

protective of human health and the environment. Exposure pathways that could result in 

unacceptable risks are being controlled. 
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11. NEXT REVIEW 

The next five year review will be due on 27 September 2017, which is five years after the due 

date of the current review. This is in compliance witlh Army and EPA policy. The Five-Year 

Review will be conducted in 2017 for the following OU s: 

• OU-1 - Monitor/Residential Well Sampling Program 
• OU-4 - Powder Smoke Ridge UXO Area 
• OU-5 - Landfill Well Sampling Program. 
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12. SIGNATURES 

Tobyhanna Army Depot Five-Year Review Report approval signatures: 

Nathan W. Edwards 
Chief Environmental Management Division 
Tobyhanna Army Depot 
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APPENDIX B O U-1 VAPOR INTRUSION STUDY RESULTS SUMMARY 

APPENDIX C OU-1 AND OU-4- MEC AND NEW CONSTRUCTION 
INFORMATION 
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OU-1 CONTAMINANT CONTOUR MAPS 
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OU-1 MANN-KENDALL RESULTS 
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OU-1 MWSP MONITORING WELL CONTAMINANT STATUS 
1998- 2011 
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ATTACHMENT A-6 
MWSP TCE PLUME AREA AS A FUNCTION OF TIME 

TOBYHANNA ARMY DEPOT 

1 ppb TCE CONTOUR 5 ppb TCE CONTOUR 
PLUME PERCENT OF PLUME PERCENT OF 

DATE AREA ORIGINAL D)!\TE AREA ORIGINAL 

(FT2
) PLUME AREA (FT2

) PLUME AREA 

Jan-88 7,191 ,000 100% Jan-88 2,006,300 100% 
Aug-88 5,330,985 74% Aui~-88 1,782,360 89% 
Dec-88 4,885,800 68% Dec:::-88 1,922,380 96% 
Mar-89 5,096,600 71% Mar-89 1,561 ,790 78% 
Jun-89 4,657,180 65% Jun-89 1,932,360 96% 
Dec-89 5,266,200 73% Dec-89 1,823,400 91 % 
Jul-90 5,892,800 82% Jul-90 1,826,300 91% 
Oct-90 5,633,200 78% Oct-90 1,842,300 92% 
Feb-93 4,364,900 61% Feb-93 1,460,700 73% 
Mar-94 3,465,218 48% Mar-94 1,408,444 70% 
Sep-94 3,903,950 54% Sep-94 1,496,230 75% 
Mar-96 2,890,000 40% Mar-96 691 ,500 34% 
Sep-96 2,995,000 42% Sep-96 860,000 43% 
Apr-97 2,315,000 32% Apr-97 367,500 18% 
Sep-97 2,585,900 36% Sep-97 449,500 22% 
Apr-98 1,978,000 28% Apir-98 189,500 9% 
Oct-98 1,934,500 27% Oct-98 284,000 14% 
Apr-99 1,725,700 24% Apir-99 236,000 12% 
Apr-00 2,416,900 34% Ap1r-OO 139,000 7% 
Oct-00 2,394,900 33% Oct-00 133,600 7% 
Apr-01 2,131 ,600 30% Apir-01 120,900 6% 
Oct-01 2, 129,900 30% Oct-01 142,000 7% 
Apr-02 2, 120,404 29% Apir-02 150,660 8% 
Oct-02 2,192,944 30% Oct-02 39,060 2% 
Apr-03 1,953,003 27% Apir-03 33,480 2% 
Oct-03 1,422,902 20% Oct-03 89,280 4% 

- - ~~-.Q1. - - - ~·~ 1_9 ,_?~4- 34% _ __ Apir,:Oj __ 552,421 28% 
~-- - -- - -- ------ - ---- ----Oct-04 2,441 ,231 34% Oct-04 672,103 33% 

Apr-05 2,777,174 39% Apir-05 632,594 32% 
Oct-05 2,942,587 41% Oct-05 741 ,285 37% 
Apr-06 2,449,456 34% Apir-06 508,407 25% 
Oct-06 2,835,849 39% Oct-07 875,649 44% 
Apr-07 2,952,932 41% Apir-07 113,256 6% 
Dec-08 3,764,516 52% Dec-08 390,905 19% 
Nov-09 3,428,968 48% Nov-09 362,940 18% 
Nov-10 3,640,765 51% Nov-10 491,600 25% 
Nov-11 2,600,188 36% Nov-11 322,258 16% 

PLUME Plume & Rock Plume 

AREA Volume (ft3
) 

Plume & Rock Volume at Plume Volume 
DATE 

(W) 5 PPB Thickness=100 
Vol1ume Effective at Effective 

(galllons) Porosity Porosity (10%) 
TCE ft 

(5%) 

Jan-88 2,006,300 200,630,000 1,500,B13,030 75,045,652 150,091 ,303 

Nov-11 322,258 32,225,800 241,0:81 ,210 12,054,060 24,108,121 

Difference 1,684,042 168,404,200 1,259,1331 ,820 62,991 ,591 125,983, 182 

Dotted line represents the change in sampling m13thodology in October 2004. 

App A-6-9_MWSP _Tables.itlsA-6_TCE Plume Size 

A-8 

Plume 
Volume at 
Effective 
Porosity 

(15%) 

225, 136,955 

36,162,181 

188,974,773 

9120/2012 



ATTACHMENT A-7 
MWSP PCE PLUME AREA AS A FUNCTION OF TIME 

TOBYHANNA ARMY DEPOT 

1 ppb PCE CONTOUR 5 ppb PCE CONTOUR 
PLUME PERCENT OF PLUME PERCENT OF 

DATE AREA ORIGINAL DATE AREA ORIGINAL 
(FT2

) PLUME AREA (FT2
) PLUME AREA 

Jan-88 3,337,800 100% Jan-88 1,119,750 100% 
Aug-88 3,304,820 99% Aug-88 1,817,800 162% 
Dec-88 1,950,200 58% Dec-88 1,111,700 99% 
Mar-89 1,920,400 58% Mar-89 986,100 88% 
Jun-89 2,237,900 67% Jun-89 1,141,680 102% 
Dec-89 2,098,500 63% Dec-89 896,800 80% 
Jul-90 1,984,000 59% Jul-90 909,250 81% 
Oct-90 1,733,400 52% Oct-90 735,000 66% 
Feb-93 2,289,000 69% Feb-93 436,100 39% 
Mar-94 1,062,300 32% Mar-94 329,600 29% 
Sep-94 1, 110,890 33% Sep-94 413,300 37% 
Mar-96 1,080,000 32% Mar-96 0 0% 
Sep-96 985,000 30% Sep-96 0 0% 
Apr-97 1,212,500 36% Apr-97 0 0% 
Sep-97 864,130 26% Sep-97 0 0% 
Apr-98 840,200 25% Apr-98 0 0% 
Oct-98 884,213 26% Oct-98 0 0% 
Apr-99 739,500 22% Apr-99 0 0% 
Apr-00 880,790 26% Apr-00 0 0% 
Oct-00 867,370 26% Oct-00 0 0% 
Apr-01 859,320 26% Apr-01 0 0% 
Oct-01 831,550 25% Oct-01 0 0% 
Apr-02 954,181 29% Apr-02 0 0% 
Oct-02 887,221 27% Oct-02 0 0% 
Apr-03 848,162 25% Apr-03 0 0% 
Oct-03 736,561 22% Oct-03 0 0% 

-~~:O~ - 1,396,832 42% Apr-04 22,320 2% ------- - · --------- 1-------· -------- ----------Oct-04 1,596,388 48% Oct-04 0 0% 
Apr-05 891,277 27% Apr-05 0 0% 
Oct-05 1,364,252 41% Oct-05 0 0% 
Apr-06 1,235,931 37% Apr-06 0 0% 
Oct-06 1,531,904 46% Oct-06 0 0% 
Apr-07 888,624 27% Apr-07 0 0% 
Dec-08 1,254,359 38% Dec-08 0 0% 
Nov-09 1,910,815 57% Nov-09 37,957 3% 
Nov-10 1,925,856 58% Nov-10 0 0% 
Nov-11 1,043,494 31% Nov-11 0 0% 

Dotted line represents the change in sampling methodology in October 2004. 

App A-6-9 _MWSP _ Tables.xlsA-7 _PCE Plume Size 

A-9 
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WELL ID 
MW01 
MW02 
MW03 
MW04 
MWOS 
MW06 
MW07 
MW08 
MW10 
MW11 
MW12 
MW13 
MW14 
MW15 
MW16 
MW17 
MW18 
MW19 
MW20 
MW21 
MW22 
MW23 
R1 -79 
R1-82 
R1 -90 
R1 -94 
R1-96 

R1-97-1 
R1-98 
R1-99 

R1 -101 
R1-102 
R1-103 

R1 -103-2 
R1-105 
R1 -109 
R1-1 10 

R1 -110-1 
R1 -110-2 
R1-111 

R1 -1128 
R1-1 13A 
R1-115 
R1 -116 
R2-15 

R2-15-2 
R2-23 
R2-28 
R2-31 
R2-46 
ON1 
ON2 
ON3 
ON4 
ONS 
ON6 

MAINCHURCH 

Notes: 

A uifer 
BR 
GT 
GT 
BR 
BR 
GT 
BR 
GT 
GT 
GT 
GT 
GT 
BR 
BR 
BR 
BR 
BR 
BR 
BR 
BR 
BR 
BR 
BR 
BR 
BR 
BR 
BR 
BR 
BR 
BR 
BR 
BR 
BR 
BR 
BR 
BR 
BR 
BR 
BR 
BR 
BR 
BR 
BR 
BR 
BR 
BR 
BR 
BR 
BR 
BR 
BR 
BR 
BR 
BR 
BR 
BR 
BR 

BMCL 

Hits 

BMCL 
BMCL 
BMCL 

Hits 

Hits 

BMCL 

BMCL 

Hits 

NS 
NS 
Hits 

Hits 
BMCL 

BMCL 
BMCL 

BMCL 

BMCL 

BMCL 

BMCL 

Hits 
BMCL 
BMCL 
BMCL 

Hits 
BMCL 
BMCL 

BMCL 

Hits 

NS 
BMCL 

Hits 

NS 
BMCL 

BMCL 
BMCL 

BMCL 

NS 

Hits 
BMCl 
BMCL 

BMCl 

Hits 
BMCl 

Hits 
BMCL 

BMCL 

Hits 
BMCL 

Hits 

BMCl 
BMCL 
BMCL 
BMCL 

BMCL 
BMCl 

Hits 

NS 
BMCl 

Hits 
BMCl 

NS 
BMCl 

BMCl 
BMCl 
BMCL 

NS 
BMCL 
BMCl 

NS 

Hits 
NS 

NS 

Hits 

BMCL 
BMCL 
BMCL 

Hits 
BMCL 
BMCl 
BMCL 
BMCL 
BMCL 

BMCL 
BMCL 

Hits 
BMCL 

NS 
BMCL 

Hits 

BMCl 
NS 

BMCL 
BMCL 

NS 
BMCL 
BMCL 

BMCL 

BMCL 

NS 

Oct-98 
Hits 

BMCL 
NS 
NS 

BMQ_ 

NS 

NS 
Hits 

BMCL 
Hits 
Hits 
NS 
NS 

NS 
Hits 

BMCL 
BMCL 

NS 
BMCL 

NS 
NS 

BMCL 
Hits 

BMCL 
NS 

BMCL 
Hits 
NS 

BMCL 
BMCL 
BMCL 

NS 

8MCL 
NS 

BMCl 
BMCL 

NS 
NS 
NS 

BMCl 
NS 
NS 
NS 
NS 

A r-99 
Hits 

BMCL 

NS 
BMCl 

NS 

NS 
Hits 

BMCL 
BMQ_ 

BMCL 
NS 
NS 

NS 
Hits 

BMCL 
BMCL 

NS 
BMCl 
BMCL 

BMCl 

BMCL 

BMCL 
BMCL 
BMCl 

Hits 
BMCL 

Hits 

BMCl 
BMCL 
BMCl 

NS 

BMCL 
BMCL 

BMCL 
BMQ 

BMCL 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

Oct-99 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

COPCs - Chemicals of potential concern include: cis· and trans·1,2-DCE; vinyl chloride; PCE; and TCE. 
BR - Bedrock aquifer. 
GT - Glacial till (overburden) aquifer. 
Hits - One or more of the COPCs were detected at levels above the associatead MCL(s). 

- None of the COPCs were detected at any level in the associated sample. 
BMCL - One or more of the COPCs were detected, but not at levels above the associated MCL. 
NS - Well not sampled during specified round. 

App A-6-9 _ MWSP _ Tablcs.idsA-8 _summary 

A r -00 
Hits 

BMCL 

NS 
BMCl 

NS 

NS 
Hits 

BMCL 
BMQ_ 

BMCL 
NS 
NS 

NS 
BMCL 
BMCL 
BMCL 

NS 
BMCL 
BMCL 

BMCl 

BMCL 
Hits 

BMCL 
Hits 

BMCL 
Hits 

BMCl 
BMCl 

NS 

BMCL 
BMCL 

NS 
BMCL 
BMCL 
BMCL 

NS 
NS 

BMCL 
NS 
NS 
NS 
NS 

ATTACHMENT A -8 

MWSP MONITORING WELL CONTAMINANT STATUS 
TOBYHANNA ARMY DEPOT 

Oct-00 
Hits 

BMCL 
BMCL 

NS 
BMCL 

NS 

NS 
Hits 

BMCL 
BMCL 
BMCL 

NS 
NS 

BMCL 
BMCL 
BMCL 
BMCL 
BMCL 

NS 
BMCL 

NS 
BMCL 

BMCL 

BMCL 

BMCL 
BMCL 
BMCL 

Hits 
BMCL 

Hits 

BMCL 
BMCL 

BMCL 
BMCL 

NS 
BMCl 

NS 
BMCL 

NS 
NS 

BMCl 
NS 
NS 
NS 
NS 

A r-01 
Hits 

BMCL 
BMCL 

NS 
BMCL 

NS 

NS 
Hits 

BMCL 
BMQ_ 

BMCL 
NS 
NS 

NS 
BMCL 
BMCl 
BMCL 

NS 
BMCL 

NS 
BMCl 

NS 
NS 
NS 
NS 
NS 

BMCL 
BMCL 

NS 
Hits 

BMCL 
Hits 
NS 

BMQ_ 

BMCL 
NS 
NS 
NS 

BMCL 
BMCL 

NS 
BMCL 

NS 
NS 
NS 
NS 
NS 

BMCL 
NS 
NS 
NS 
NS 

Oct-01 
Hits 

BMCL 
NS 
NS 

BMCL 
NS 
NS 
NS 
NS 
Hits 
NS 
Hits 

BMCL 
NS 
NS 
NS 
NS 
NS 
NS 

BMCL 
BMCL 
BMCL 

NS 
BMCL 

NS 
BMCL 

NS 
NS 
NS 
NS 
NS 

BMCL 
Hits 
NS 
Hits 

BMCL 
BMCL 

NS 
BMCL 
BMCL 

NS 
NS 
NS 

BMCL 
BMCL 

NS 
BMCl 

NS 
NS 
NS 
NS 
NS 

BMCl 
NS 
NS 
NS 
NS 

A r-02 
Hits 

BMCL 
NS 
NS 

BMCL 
NS 
NS 
NS 
NS 
Hits 
NS 
Hits 

BMCl 
NS 
NS 
NS 
NS 
NS 
NS 
Hits 

BMCl 
BMCL 

NS 
BMCl 

NS 
BMCL 

NS 
NS 
NS 
NS 
NS 

BMCL 
BMCL 

NS 
Hits 

BMCL 
Hits 
NS 

BMCl 
BMCL 

NS 
NS 
NS 

BMCL 
BMCL 

NS 
BMCL 

NS 
NS 
NS 
NS 
NS 

BMCl 
NS 
NS 
NS 
NS 

A-to 

Oct-02 
Hits 

BMCL 
NS 
NS 

llMCL 
NS 
NS 
NS 
NS 
Hits 

BMCl 
Hi ls 

BMCl 
NS 
NS 
NS 
NS 
NS 
NS 

BMCL 
BMCL 
BMCL 

NS 
BMCL 

NS 
BMCL 

NS 
NS 
NS 
NS 
NS 

BMCL 
Hits 
NS 
Hits 

BMCL 
Hits 
NS 

BMCL 
BMCL 

NS 
NS 
NS 

llMCL 
BMCL 

NS 
BMCL 

NS 
NS 
NS 
NS 
NS 

BMCL 
NS 
NS 
NS 
NS 

A r -03 
Hits 

BMCL 
NS 
NS 

BMCL 
NS 
NS 
NS 
NS 
Hits 

BMCL 
BMCL 
BMCL 

NS 
NS 
NS 
NS 
NS 
NS 

BMCL 
BMCL 

Hits 
NS 

BMCL 
NS 

BMCl 
NS 
NS 
NS 
NS 
NS 

BMCL 
BMCL 

NS 
Hits 

BMCL 
BMCl 

NS 
BMCL 
BMCl 

NS 
NS 
NS 
NS 

BMCL 
NS 

BMCL 
NS 
NS 
NS 
NS 
NS 

BMCL 
NS 
NS 
NS 
NS 

Oct-03 
Hits 

BMCL 
NS 
NS 

BMCL 
NS 
NS 
NS 
NS 
Hits 

BMCL 
BMCl 
BMCL 

NS 
NS 
NS 
NS 
NS 
NS 

BMCL 
BMCl 

Hits 
NS 

BMCL 
NS 

BMCl 
NS 
NS 
NS 
NS 
NS 

BMCL 
Hits 
NS 

BMCL 
Hits 
Hits 
NS 

BMCL 
NS 
NS 
NS 

8MCL 
NS 

BMCL 
NS 
NS 
NS 
NS 
NS 

BMCL 
NS 
NS 
NS 
NS 

A r-04 
Hits 

NS 
NS 
Hits 
NS 
NS 
NS 
NS 
Hits 

BMCL 
BMCL 
BMCL 

NS 
NS 
NS 
NS 
NS 
NS 
Hits 

BMCL 
Hits 
NS 

BMCL 
NS 

BMCL 
NS 
NS 
NS 
NS 
NS 
Hits 
Hits 
NS 
NS 
Hits 
Hits 
NS 
Hits 

BMCL 
NS 
NS 
NS 

BMCL 
NS 

BMCl 
NS 
NS 
NS 
NS 
NS 

BMCl 
NS 
NS 
NS 
NS 

Oct-04 
Hits 

BMCL 
NS 
NS 

BMCL 
NS 
NS 
NS 
NS 
Hits 

BMCl 
BMCl 
BMCL 

NS 
NS 
NS 
NS 
NS 
NS 

BMCL 
BMCL 
BMCL 

NS 
NS 
NS 

NS 
NS 
NS 
NS 

BMCL 
BMCL 

NS 
BMCL 

Hits 
NS 

BMCL 
NS 
NS 
NS 

BMCL 
NS 

BMCl 
NS 
NS 
NS 
NS 
NS 

BMCL 
NS 
NS 
NS 
NS 

,A.pr-OS 
Hlts 
NS 
NS 
NS 

BMCL 
NS 
NS 
NS 
NS 
Hits 

BMCl 
BMCL 
BMCL 

NS 
NS 
NS 
NS 
NS 
NS 

BMCL 
NS 
Hits 
NS 

BMCL 
NS 

BMCl 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

BMCL 
NS 
NS 
NS 

BMCl 
BMCL 

NS 
BMCL 

NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

Oct-05 Apr-06 
Hits Hits 
NS NS 
NS NS 
NS NS 
Hits BMCL 
NS NS 
NS NS 
NS NS 
NS NS 
Hits Hits 

BMCL BMCL 
Hits BMCt... 
Hits BMQ.. 
NS NS 
NS 
NS 
NS 
NS 
NS 

8MCL 
NS 
Hits 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
Hits 
Hits 
NS 
Hits 

BMCL 
Hits 
NS 
NS 

BMCL 
NS 
NS 
NS 

BMCL 
BMCL 

NS 
NS 
NS 
NS 
NS 
NS 
NS 

BMCL 
NS 
NS 
NS 
NS 

NS 
NS 
NS 
NS 
NS 
Hits 
NS 
Hits 
NS 

BMCL 
NS 

BMCL 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

BMCL 
NS 
NS 
NS 

BMCL 
BMCL 

NS 
8MCL 

NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

Oct-06 
Hits 
NS 
NS 
NS 

BMCL 
NS 
NS 
NS 
NS 
Hits 

BMCL 
Hits 

BMCL 
NS 
NS 
NS 
NS 
NS 
NS 
Hits 
NS 
Hits 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
Hits 
Hits 
NS 
Hits 

BMCl 
Hits 
NS 
Hits 

BMCL 
NS 
NS 
NS 

BMCL 
BMCL 

NS 
NS 
NS 
NS 
NS 
NS 
NS 

BMCL 
NS 
NS 
NS 
NS 

Apr-07 
BMCL 

NS 
NS 
NS 

BMCL 
NS 
NS 
NS 
NS 
Hits 

BMCL 
BMCL 
BMCL 

NS 
NS 
NS 
NS 
NS 
NS 

BMCL 
NS 
Hits 
NS 

BMCL 
NS 
Hits 
NS 
NS 
NS 
NS 
NS 

BMCL 
BMCL 

NS 
BMCL 
BMCL 
BMCL 

NS 
BMCL 
BMCL 

NS 
NS 
NS 

BMCL 
NS 

BMCL 
NS 
NS 
NS 
NS 
NS 

BMCL 
NS 
NS 
NS 
NS 

Dec-08 
Hits 
NS 
NS 
NS 

BMCL 
NS 
NS 
NS 
NS 
Hits 

BMCL 
Hits 
Hits 
NS 
NS 
NS 
NS 
NS 
NS 

BMCL 
NS 
Hits 
NS 

BMCL 
NS 

BMCL 
NS 
NS 
NS 
NS 
NS 
Hits 

BMCL 
NS 
NS 

BMCL 
BMCL 

NS 
BMCL 

NS 
NS 
NS 
NS 

BMCL 
NS 

BMCl 
NS 
NS 
NS 
NS 
NS 

BMCl 
NS 
NS 
NS 
NS 

Nov-09 
Hits 
NS 
NS 
NS 

BMCL 
NS 
NS 
NS 
NS 
Hits 

BMCl 
Hits 

BMCL 
NS 
NS 
NS 
NS 
NS 
NS 
Hits 
NS 
Hits 
NS 

BMCL 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
Hits 
Hits 
NS 

BMCL 
BMCL 
BMCL 

NS 
BMCL 

NS 
NS 
NS 

NS 
BMCL 

NS 
NS 
NS 
NS 
NS 

BMCl 
NS 
NS 
NS 
NS 

Nov-10 
Hits 
NS 
NS 
NS 

BMCL 
NS 
NS 
NS 
NS 
Hits 

BMCL 
Hits 

BMCL 
NS 
NS 
NS 
NS 
NS 
NS 
Hits 
NS 
Hits 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
Hits 

BMCL 
NS 
Hits 
Hits 

BMCL 
NS 

BMCL 
BMCL 

NS 
NS 
NS 

BMCL 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

BMCL 
NS 
NS 
NS 
NS 

Nov-11 
Hits 
NS 
NS 
NS 

BMCL 
NS 
NS 
NS 
NS 
Hits 

BMCL 
BMCL 
BMCL 

NS 
NS 
NS 
NS 
NS 
NS 

BMCL 
NS 
Hits 
NS 

BMCL 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
Hits 

BMCL 
NS 
Hits 

BMCL 
BMCL 

NS 
BMCL 
BMCL 

NS 
NS 
NS 

BMCL 
NS 

BMCL 
NS 
NS 
NS 
NS 
NS 

BMCL 
NS 
NS 
NS 
NS 
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OU-1 
Area B 

(Drum Storage) 

.•.·\\ J Sandstone Bedrock 

·~--~I Perched Groundwater 

12P-0189-1 

MW-10 
(VOCs = ND1) 

Sump Water 
(VOCs = ND2) 

VOCs = Volatile Organic Compounds 

ND = Nol Detected 

APPENDIX B-1 SITE CONCEPTUAL MODEL 
TOBYHANNA ARMY DEPOT 

MW-23 
(TCE = 11 µg/L)2 
{PCE = 3.6 µg/L) 



PAAct2 EPA 

BASEMENT WATER Residential Residential 

SAMPLES MSC MCL 
Vapor Intrusion Groundwater Groundwater 

Contaminants of Concern Standard Standard 
{ua/L) foa/L) 

cis-1,2-Dichloroethene 70 70 

Tetrach loroethene 5 5 

trans-1,2-Dichloroethene 100 100 

Trichloroethene 5 5 

Vinyl chloride 2 2 

1,2-Dichloroethene 70* 70* 

ND (0.2) ~ Not Detected at concentration in parentheses 
MCL ~ Maximum Contaminant Level 
(µg/L) ; micrograms/liter 
MSC ~ Medium Specific Concentration 
*cis-1,2-dichloroethene values have been used 

App B-2 and B-3_TYAO VIP Data Summary Tables.xis Table B-2 

Property 

Sample ID 

Location 

Date 

Units 

Appendix 8 -2 
Sump Water Lab Results 
Tobyhanna Army Depot 

Tobyhanna, PA 

RI-99 Rl-99 

Rl99-SWO l-WI 1-0 R 199-SU-FI 1-0 

Sump Water Sump Water 

3/23/20 11 12/08/2011 
(µ_g/L) foa/L) 

ND(l.O) ND (1.0) 

ND (1.0) ND (1.0) 
ND (1.0) ND (1.0) 

ND {1.0) ND (1.0) 
ND{ l.O) ND(l .0) 

ND( l.0) ND (1.0) 

B-2 

Rl-105 Rl-111 Rl-111 

RI 105-SU-WI 1-0 RI 111 -SU-WI 1-0 RI 111-SU-FI 1-0 

Sump Water Sump Water Sump Water 

3/26/201 1 3123/2011 12/08/20 11 

foa/L) (µWt) {ua/L) 

ND (1.0) ND (1.0) ND ( 1.0) 

ND (1.0) ND {1.0) ND ( 1.0) 
ND {1.0) ND (1.0) ND ( 1.0) 

ND (1.0) ND (1.0) ND ( 1.0) 
ND (1.0) ND (1.0) ND ( 1.0) 

ND (1.0) ND (1.0) ND ( 1.0) 

9/20/2012 



PAAct2 EPA 

BASEMENT WATER Residential Residential 

SAMPLES MSC MCL 

Vapor Intrusion Groundwater Groundwater 
Contaminants of Concern Standard Standard 

{ua/L) foa/L) 

cis-1,2-Dichloroethene 70 70 

Tetrach loroethene 5 5 

trans-1 ,2-Dichloroethene 100 100 

Trichloroethene 5 5 

Vinyl chloride 2 2 

1,2-Dichloroethene 70* 70* 

ND (0.2) ~ Not Detected at concentration in parentheses 
MCL ~ Maximum Contaminant Level 
(µg/L) ; micrograms/liter 
MSC ~ Medium Specific Concentration 
*cis-1,2-dichloroethene values have been used 

App B-2 and B-3_TYAO VIP Data Summary Tables.xis Table B-2 

Property 

Sample ID 

Location 

Date 

Units 

Appendix 8 -2 
Sump Water Lab Results 
Tobyhanna Army Depot 

Tobyhanna, PA 

Rl-1 12A 
Rl-l 12A 

Duplicate Sample 

R I I 12A-SU-Wl 1-0 RI 112A-SU-WI 1- 1 

Sump Water Sump Water 

3123/2011 3123/2011 

(µ_g/L) foa/L) 

ND(l.O) ND (1.0) 

ND (1.0) ND (1.0) 

ND ( 1.0) ND (1.0) 

ND {1.0) ND (1.0) 

ND ( 1.0) ND(l .0) 

ND( l.0) ND (1.0) 

B-2 

Rl-112A 
Rl-112A 

Rl-112A 
Trip Blank Trip Blank 

RI 112A-SU-WI 1- 1 RI I 12A-SU-FI 1-0 R I I I 2A-SU-F l 1-3 

Trip Blank Sump Water Trip Blank 

3/23/201 1 12/08/2011 12/08/20 11 

(ua/L) (µWt) {ua/L) 

ND (1.0) ND (1.0) ND ( 1.0) 

ND (1.0) ND {1.0) ND ( 1.0) 

ND {1.0) ND (1.0) ND{l.O) 

ND (1.0) ND (1.0) ND ( 1.0) 

ND (1.0) ND (1.0) ND ( 1.0) 

ND (1.0) ND (1.0) ND ( 1.0) 

9/20/2012 



PA Act 2 ORNL 

Appendix 8 -3 
Vapor Intrusion Lab Results 

Tobyhanna Army Depot 
Tobyhanna, PA 

Rl-99 RJ-99 Property & Sample 
Residential Residential Matrix Indoor Air Indoor Air Dup 

CNDOOR AIR SAMPLES MSCIAO Air RSL 
Vapor Intrusion Contaminants 

of Concern Indoor Air Indoor Air 

Standard• Standard b 

(ua/m3) (ua/m3) 

cis-1,2-Dichloroethene 49< 63d 

Tetrachloroethene (PCE) 36 0.41 

trans-1,2-Dichloroethene 97 63 

Trichloroethene (TCE) 12 0.43 

Vinyl chloride 2.4 0.16 

1,2-dichloroethene 49< 63d 

MSC1Ao ~ medium specific concentration for indoor air quality 
RSL ~gional screening level 
ND (0.2) ~ Not Detected at concentration in parentheses 

(µg/m3
) ~ micrograms/meter cubed 

n 

c 

n 

c 

c 

n 

"All soil gas and indoor air criteria from PADEP Technical Guidance Manual 
(PADEP, 2004) 

b Resident Air value from ORNL Regional Screening Level (RSL) Summary Table 
(November201 l)(EPA,201 la) 

•cis-1,2-dichloroethene values have been used 

dtrans-1,2-dichloroethene values have been used 

c ~ Cancer effects at a target risk of I .OE-06. 
n~ Noncancer effects, at a target hazard quotient of 1.0. 
Shaded values are above residential standard 

App B-2 and B-3_TYAO VIP Data Summary Tables.xis Table B-3 

Sample ID Rl99-1AB-WI 1-0 Rl99-1AB-WI 1- 1 

Location Basement Basement 

Date 3/23/20 11 3123/2011 

Units foa/m3) (rrn/m3) 

ND (0.24) ND (0.24) 

ND (0.4 1) ND (0.4 1) 

ND (0.24) ND (0.24) 

ND (0.32) ND (0.32) 

ND (0.15) ND (0.15) 

ND (0.24) ND (0.24) 

B-3 

Rl-99 Rl-99 Rl-99 
Indoor Air Indoor Air Indoor Air 

n.77-&..1~v - YY -
Rl99-1AB-FI 1-1 Rl99-1AF-FI 1-0 

(\ 

First Floor Basement First Floor 

3123120 11 12/08120 11 12/08/20 11 

foa/m3) foa/m3) foa/m3) 

ND (0.24) ND (0.24) ND (0.24) 

ND (0.4 1) ND (0.4 1) 0.51 (0.41) 

ND (0.24) ND (0.24) ND (0.24) 

ND (0.32) ND (0.32) 0.42 (0.32) 

ND(0.1 5) ND(0.15) ND (0.15) 

ND (0.24) ND (0.24) ND (0.24) 

9/20/2012 



PAAct2 
Residential 

Appendix 8 -3 
Vapor Intrusion Lab Results 

Tobyhanna Army Depot 
Tobyhanna, PA 

ORNL Property & Sample 
Residential Matrix 

RI-105 
Indoor Air 

INDOOR AIR SAMPLES MSCIAQ AirRSL Sample ID RI 105-LAB-Wl 1-0 
Vapor Intrusion Contaminants 

of Concern Indoor Air Indoor Air 

Standard• Standard b 

(ua/m3) fua/m3) 

cis-1,2-Dichloroetheoe 49c 63d 

Tetrachloroetheoe (PCE) 36 0.41 

trans-1,2-Dichloroetheoe 97 63 

Trichloroethene (TCE) 12 0.43 

Vinyl chloride 2.4 0.16 

1,2-dichloroethene 49° 63d 

MSCiAQ = medium specific concentration for indoor air quality 
RSL =regional screening level 
ND (0.2) = Not Detected at concentration in parentheses 

(µg/m3) = micrograms/meter cubed 

n 

c 

n 

c 

c 

n 

•All soil gas and indoor air criteria from P ADEP Technical Guidance Manual 
(PADEP, 2004) 

b Resident Air value from ORNL Regional Screening Level (RSL) Summary Table 
(November 2011) (EPA, 201 la) 

ccis-1,2-dichloroethene values have been used 

dtrans-1,2-dichloroethene values have been used 

c = Cancer effects at a target risk of I .OE--06. 
n= Noncancer effects, at a target hazard quotient of 1.0. 
Shaded values are above residential standard 

App B-2 and B-3_TYAO VIP Data Summary Tables.xis Table B-3 B-3 

Location Basement 

Date 3126/2011 

Units (rrn/m3) 

ND (0.24) 

ND (0.41) 

ND (0.24) 

ND (0.32) 

ND (0.1 5) 

ND (0.24) 

Rl-105 Rl-105 
Indoor Air Indoor Air 

RI 105-LAF-WI 1--0 RI IOSA-LAF-Fl 1-0 

First Floor First Floor 

3126120 11 12/0912011 

foa/m3) foa/m3) 

ND (0.24) ND (0.24) 

ND (0.4 1) ND (0.4 1) 

ND (0.24) ND (0.24) 

ND (0.32) ND (0.32) 

ND(0.15) ND(0.1 5) 

ND (0.24) ND (0.24) 

9/20/2012 



PA Act 2 ORNL 
Residential Residential 

Appendix 8 -3 
Vapor Intrusion Lab Results 

Tobyhanna Army Depot 
Tobyhanna, PA 

Property & Sample Rl-111 

Matrix Indoor Air 
Rl-111 

Indoor Air 
CNDOOR AIR SAMPLES MSCIAO Air RSL Sample ID RI 111 -LAB-WI 1--0 RI 111-IAF-WI 1-0 

Vapor Intrusion Contaminants 
of Concern Indoor Air Indoor Air 

Standard• Standard b 

(ua/m3) (ua/m3) 

cis-1,2-Dichloroethene 49< 63d 

Tetrachloroethene (PCE) 36 0.41 

trans-1,2-Dichloroethene 97 63 

Trichloroethene (TCE) 12 0.43 

Vinyl chloride 2.4 0.16 

1,2-dichloroethene 49< 63d 

MSC1Ao ~ medium specific concentration for indoor air quality 
RSL ~gional screening level 
ND (0.2) ~ Not Detected at concentration in parentheses 

(µg/m3
) ~ micrograms/meter cubed 

n 

c 

n 

c 

c 

n 

"All soil gas and indoor air criteria from PADEP Technical Guidance Manual 
(PADEP, 2004) 

b Resident Air value from ORNL Regional Screening Level (RSL) Summary Table 
(November201l)(EPA,201 la) 

<cis-1,2-dichloroethene values have been used 

dtrans-1,2-dichloroethene values have been used 

c ~ Cancer effects at a target risk of I .OE-06. 
n~ Noncancer effects, at a target hazard quotient of 1.0. 
Shaded values are above residential standard 

App B-2 and B-3_TYAO VIP Data Summary Tables.xis Table B-3 

Location Basement First Floor 

Date 3/23/20 11 3123/20 11 

Units foa/m3) (rrn/m3) 

ND (0.24) ND (0.24) 

ND (0.4 1) ND (0.4 1) 

ND (0.24) ND (0.24) 

ND (0.32) ND (0.32) 

ND (0. 15) ND (0.15) 

ND (0.24) ND (0.24) 

B-3 

Rl-11 l Rl-111 Rl-111 
Indoor Air Indoor Air Indoor Air 

RI 111 -LAB-FI 1-0 RI 111 -LAB-FI 1- 1 RI 111-IAF-FI 1-0 

Basement Basement First Floor 

12/08/20 11 12/08120 11 12/08/20 11 

foa/m3) foa/m3) foa/m3) 

ND (0.24) ND (0.24) ND (0.79) 

1.3 (0.41) ND (0.4 1) ND (1.4 1) 

ND (0.24) ND (0.24) ND (0.79) 

ND (0.32) ND (0.32) 52 (0.32) 

ND(0. 15) ND(0.15) ND (0. 15) 

ND (0.24) ND (0.24) ND (0.24) 

9/20/2012 



PA Act 2 ORNL 
Residential Residential 

Appendix 8 -3 
Vapor Intrusion Lab Results 

Tobyhanna Army Depot 
Tobyhanna, PA 

Property & Sample Rl-112A 

Matrix Indoor Air 
Rl-112A 
Indoor Air 

CNDOOR AIR SAMPLES MSCIAO AirRSL Sample ID RI 112-!AB-Wl 1--0 RI 112-IAF-WI 1-0 
Vapor Intrusion Contaminants 

of Concern Indoor Air Indoor Air 

Standard• Standard b 

(ua/m3) (ua/m3) 

cis-1,2-Dichloroethene 49< 63d 

Tetrachloroethene (PCE) 36 0.41 

trans-1,2-Dichloroethene 97 63 

Trichloroethene (TCE) 12 0.43 

Vinyl chloride 2.4 0.16 

1,2-dichloroethene 49< 63d 

MSC1Ao ~ medium specific concentration for indoor air quality 
RSL ""fegional screening level 
ND (0.2) ~ Not Detected at concentration in parentheses 

(µg/m3
) ~ micrograms/meter cubed 

n 

c 

n 

c 

c 

n 

"All soil gas and indoor air criteria from PADEP Technical Guidance Manual 
(PADEP, 2004) 

b Resident Air value from ORNL Regional Screening Level (RSL) Summary Table 
(November201l)(EPA,201 Ia) 

•cis-1,2-dichloroethene values have been used 

dtrans-1,2-dichloroethene values have been used 

c ~ Cancer effects at a target risk of I .OE-06. 
n~ Noncancer effects, at a target hazard quotient of 1.0. 
Shaded values are above residential standard 

App B-2 and B-3_TYAO VIP Data Summary Tables.xis Table B-3 

Location Basement First Floor 

Date 3/23/20 11 3123/2011 

Units foa/m3) (rrn/m3) 

ND (0.24) ND (0.24) 

ND (0.4 1) ND (0.4 1) 

ND (0.24) ND (0.24) 

ND (0.32) ND (0.32) 

ND(0.15) ND (0.1 5) 

ND (0.24) ND (0.24) 

B-3 

R1-112A Rl-112A Rl-112A 
Indoor Air Indoor Air Indoor Air Dup 

RI I 12A-!AB-FI 1-C RI I 12A-!AF-FI 1--0 RI 112A-lAF-FI 1-1 

Basement First Floor First Floor 

12/0912011 12/0912011 12/09/2011 

foa/m3) foa/m3) foa/m3) 

ND (0.24) ND (0.24) ND (0.24) 

ND (0.4 1) ND (0.4 1) ND (0.4 1) 

ND (0.24) ND (0.24) ND (0.24) 

ND (0.32) ND (0.32) ND (0.32) 

ND(0.15) ND(0.15) ND(0.15) 

ND (0.24) ND (0.24) ND (0.24) 

9/20/2012 



12P·0279·4 

Legend: 

Round 1 
March 2011 

Ambient Air 

PCE = 0.44 ug/m3 TCE = ND 

First Floor Air 

PCE = ND TCE = ND 

Basement Air 

PCE = ND TCE = ND 
APCE = ND TCE = ND 

Sump Water 

PCE = ND TCE = ND 

Round 1 
March 201 1 

AmbientAir 

NC 

First Floor Air 

PCE =ND TCE = ND 

Basement Air 

PCE = ND TCE = ND 

Sump Water 

PCE = ND TCE = ND 

Air Samples 

R1-99 

* 
Basement * 

Sump 

R1-111 

EB 
EB 

EB 
EB 

Basement 

* Sump 

* 

* 
Porch 

Porch 

ND= Non Detect 

NC = Not Collected 
PCE = Tetrachloroethene ug!m3 =micrograms per meter cubed 
TCE = Trichloroethene = meter cubed 

Round 2 
December 2011 

Ambient Air 

PCE =ND TCE = 1.1 ug/m3 

First Floor Air 

PCE = 0.51 uglm3 TCE = 0.42 ug/m3 

Basement Air 

PCE = ND TCE = ND 

Sump Water 

PCE = ND TCE = ND 

Round 2 
December 2011 

AmbientAir 

NC 

First Floor Air 

PCE = ND TCE = 52 ug/m3 

Basement Air 

PCE = 1.3 ug/m3 TCE = ND 
APCE = ND TCE = ND 

Sump Water 

PCE = ND TCE = ND 

• = Duplicate Sample 

* = Sample Location 

APPENDIX B-4 SAMPLE RESULTS FOR RESIDENTIAL LOCATIONS R1-99 AND R1-111 
TOBYHANNA ARMY DEPOT 



FINAL 

~PPENDIX C 

OU-1 AND OU-4 MEC AND NEW CONSTRUCTION INFORMATION 

TYAD_5-year_2012_final(9'-19'-12).doc 9/20/2012 
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Fite: \\Fsfed01\TIG\TobyhannaUXO\MXO\powdersmoke\PROGRESS\progress_ 101508.mxd, 22-Jan-09 10:41, polinkoj 

Figure 4-1 
MEC Removal Map 
Barstow Radar Site 

Tobyhanna Army Depot 

----- Clearance Grid Item Description 
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File: \Vsfed01\Ug\TobytiannaUXOIMXD\SealBeach\Status_maps\MEC_Survl!'f_Grkl_070709.mxd, 16-Nov-09 10:06, curtisr 

D Surveyed 

D Cleared (No MD or UXO Found) 

CJ MD Found 

- UXOFound 

Items Found (Count) 

o 155mm Shrapnel Projectile (0) 

& 37mm HE Projectile (25) 

• 60mm HE Mortar (1) 

o 75mm Shrapnel Projectile (12) 

0 81mm Wf' Mortar (1) 

Base Information: 
UTM, Z18N, NAO 83, Feet 

Image Source: 
2005 PAMAP 

N 

W*E 
s 

0 200 400 800 1,200 - -- - Feet 

Figure 4-1 
MEC Survey Grid Status Map 

Seal Beach 
Tobyhanna Army Depot, PA 
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Benzene Concentration 
Contour, Glacial Till Aquifer 

30 April - 16 May 2007 
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APPENDIX D-18 
LFWSP MONITORING WELL CONTAMINANT STATUS 

TOBYHANNA ARMY DEPOT 

WELL ID utr.r Feb-00 Oct..00 r..01 Oct..01 r..02 Oct..02 r..03 Oct ..03 '"'°" Oct-04 r..05 Oct..05 
LF01 BR Hits NS NS NS NS NS NS NS NS NS NS 
LF10 BR I(. ""Co Hits Hrts Hd$ 
LF11 BR Hits Hits .IC Hits L<. t. H'it$ HllS Hrts 
LF12 BR Hits Hits Hits Hfts Hrts 
LF13 GT Hits Hits Hits Hils Hils Hils Hlls Hlls Hits Hits Hlls 
LF16 BR IC - :i. 
LF19 BR l. Hlts Hits Hlls 
LF20 GT NS NS NS NS NS 
LF21 GT Hits Hits 
LF22 GT Hits Hils Hits Hits Hill! 
LF23 GT Hits Hits Hits Hits Hits HllS Hits Hits Hits H~s 
LF24 GT 
LF25 BR Hits Hits Hits Hits Hits Hits Hits Hits Hits Hits 
LF26 GT 
LF27 BR Hits 
LF28 GT 
LF BR N 

Notes: 
COPCs - Contaminants of potential cxmcem include: barum. arsenic, benzene, vinyl chloride, PCE, TCE, 1,2-dlchloropropane, pentachloropheno~ bis(2-eltv;1heX)'l)phthaiate. 
BR - Bedrock aquifer. 
GT - Glacial 60 (overt>urden) aquifer. 
Hits · One or more of the COPCs were detected at levels above the associatead MCL(s). 

- None of the COPCs were dete<:led at any level In the associated sample. 
· None of the COPCs ,..,re detected at levels above the associated MCL. 

(One or more of the COPCs may have been detected. but not at levels above the assooiat&d MCL.) 
NS - WeH not sampled during specified round. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION Ill 

1650 Arch Stree,t 
Philadelphia, Pennsylvania 19103-2029 

Mr. Jaroslav Sebek 
Installation Restoration Project Manager 
Department of the Army 
Tobyhanna Anny Depot (AMSEL-TY-RK-E) 
11 Hap Arnold Boulevard 
Tobyhanna, PA 18466-5086 

Dear Mr. Sebek: 

May 8, 2012 

On March 22, 2012, EPA Remedial Project Manager (RPM) Lorie Baker met with Depot, 
Pennsylvania Department of Environmental Protection (PADEP), and USACE personnel to conduct a 
five-year review site inspection of the Tobyhanna Anny Depot (TY AD). The last five-year review 
accomplished at this construction-complete NPL site took place in September 2007. Because this site 
contains multiple OUs, this five-year review will include OU 1 (Areas A and B), OU4 (UXO Area), and 
OU5 (Inactive Landtul). 

The OUJ and OU5 units are groundwater sites with natural attenuation/ institutional 
controls/Jong-tenn monitoring as the remedy. The concentration and the size of the contmninant plumes 
continue to decrease over time as predicted. As a result, the biannual sampling of monitoring and 
residential wells had been cut back to annual sampling in 2007. The OU4 ROD for the UXO area 
specified institutional controls as the remedy. All institutional controls are in place and appear to be 
functioning adequately. Additional acreage in OU4 was cleared during this reporting period for the 
construction of additional radar testing equipment on top of Powder Smoke Ridge. 

During this 5-year review cycle, TY AD conducted a vapor intrusion (VI) investigation in the 
area of the offsite plume associated with OUI. The results of this investigation are to be included in the 
final five-year review report. Based on preliminary results of the VI investigation, and based on our site 
inspection of March 22, 2012, there does not appear to be any indicators of potential remedy issues that 
would interfere with the protectiveness of any of the remedies for the three OUs subject to this review. 

Sincerely, 

Lorie Baker 
Remedial Project Manager 

Attachment: Five-Year Review Site Inspection Check I ist 

cc: Robert Lewis (PADEP) 

Printed on 100% recycled/recyclable paper with 100% post-consumer fiber and process chlorine free. 
0 Customer Service Hotline: 1-800-438-2474 



Site Inspection Checklist 

I. SITE INFORMATION 

Site name: Tobyhanna Army Depot Date of inspection 3/22/2012 

Location and Region: Monroe County, PA Reg. ID EPA ID: PA5213820892 

Agency, office, or company leading the five-year Weather/temperature: Sunny, 70s 
review: DOD 

Remedy Includes: (Check all that apply) 
D Landfill cover/containment !ID Monitored natural attenuation 
D Access controls D Groundwater containment 
!ID Institutional controls D Vertical barrier walls 
D Groundwater pump and treatment 
D Surface water collection and treatment 
D Other 

Attachments: D Inspection team roster attached D Site map attached 

II. INTERVIEWS (Check all that apply) 

1. O&M site manager Michael Parrent HMIR Program Manager 
3/22/2012 

Name Title Date 
Interviewed !ID at site D at office D by phone Phone no. 570-615-6105 
Problems, suggestions; D Report attached 

2. O&Mstaff Jaroslav Sebek Project Manager 3/22/2012 
Name Title Date 

Interviewed C2SJ at site 0 at office D by phone Phone no. 570-615-8452 
Problems, suggestions; D Report attached 

Five-year Review Report E-1 



3. Local regulatory authorities and response agencies (i.e., State and Tribal offices, emergency response 
office, police department, office of public health or environmental health, zoning office, recorder of 
deeds, or other city and county offices, etc.) Fill in all that apply. 

Agency fA D~pt, QfEnvirQn!lru<ntal PrQt~tiQn 
Contact Robert Lewis Env. Grou.Q Manager 3/22/2012 570-826-2360 

Name Title Date Phone no. 
Problems; suggestions; 0 Report attached 

Agency PA De12t. ofEnvironmental Protection 
Contact Will Craft Hydrogeologjst 3/22/2012 570-826-2360 

Name Ti tile Date Phone no. 
Problems; suggestions; 0 Report attached 

Agency US Corns of Engineers 
Contact James Bygam Project Manager 3/22/2012 

Name Title Date Phone no. 
Problems; suggestions; 0 Report attached 

Agency 
Contact 

Name Title Date Phone no. 
Problems; suggestions; 0 Report attached 

4. Other interviews (optional) D Report attached. 

Chris Moran, Weston, Inc. Contractor for Tobyhanna Army Depot 

Five-year Review Report E-2 



ID. ON-SITE DOCUMENTS & RECORDS VERIFIED (Check all that apply) 

1. O&M Documents 
DO&Mmanual D Readily available 0 Up to date c:8JN/A 
0 As-built drawings 0 Readily available 0 Up to date IEl NIA 
!El Maintenance logs IEJReadily available !El Up to date ON/A 
Remarks 

2. Site-Specific Health and Safety P lan IIDReadily available l&JUp to date O N/A 
D Contingency plan/emergency response plan raJReadily available !Rlup to date O N/A 
Remarks 

3. O&M and OSHA Training Records raJ Readily available !RI Up to date O N/A 
Remarks 

4. Permits and Service Agreements 
D Air discharge permit D Readily available 0 Up to date c:8J NIA 
0 Effluent discharge 0 Readily available 0 Up to date !RI NIA 
0 Waste disposal, POTW 0 Readily available 0 Up to date IEl N/A 
0 Other permits Service Agreement raJ Readily available !RI Up to date O N/A 
Remarks TY AD Agreement with Private residents who have hooked UQ' to TY AD water SUQQIY 

5. Gas Generation Records 0 Readily available 0 Up to date raJ NIA 
Remarks 

6. Settlement Monument Records 0 Readily available D Up to date IEl NIA 
Remarks 

7. Groundwater Monitoring Records raJ Readily available l&J Up to date O N/A 
Remarks 

8. Leachate Extraction Records 0 Readily available 0 Up to date IEl NIA 
Remarks 

9. Discharge Compliance Record s 
DAir 0 Readily available 0 Up to date IEl NIA 
0 Water (effluent) 0 Readily available D Up to date IElN/A 
Remarks 

10. Daily Access/Security Logs raJ Readily available !RI Up to date O N/A 
Remarks 
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IV. O&M COSTS 

1. O&M Organization 
D State in-house D Contractor for State 
D PRP in-house D Contractor for PRP 
0 Federal Facility in-house 0 Contractor for Federal Facility 
l:El Other l!S Arml: ~Orl!s of En2ineers 

2. O&M Cost R ecords 
l:El Readily available l:El Up to date 
l:EJFunding mechanism/agreement in place 
Original O&M cost estimate $119 500 D Breakdown attached 

Total annual cost by year for review period if available 

From lQllQ To 201 $1Q3.2~8 ~ Breakdown attached 
Date Date Total cost 

From 10Lo2 To 9Lto $ 2 1 ,6Q~ ~ Breakdown attached 
Date Date Total cost 

From 10/08 To 2/Q2 $1Q8,334 l:El Breakdown attached 
Date Date Total cost 

From 10/07 To 9/08 $116,664.70 ~ Breakdown attached 
Date Date Total cost 

From 10/06 To 9/07 $78 854 ~ Breakdown attached 
Date Date Total cost 

3. Unanticipated or Unusually High O&M Costs During Review Period 
Describe costs and reasons: NQ l!I!!Yltii.:<i12at~ Qr l.!nl.!s.Yall;t hieh Q&.M i.:<QS!.S dyrine r~vi~w 12~riod, 
Most costs associated with samQling and reQQrt QreQaration. 

V. ACCESS AND INSTITUTIONAL CONTROLS ~ Applicable O N/A 

A. Fencing 

I. Fencing damaged 0 Location shown on site map D Gates secured O N/A 
Remarks Fencing was not damaged during site ins11ection on 3/22/12. Fence is insQected Qeriodically 
throughout the year and reQairs are made when necess!![:i. 

B. Other Access Restrictions 

1. Signs and other security measures D Location shown on site map O N/A 
Remarks Sii:ns ar~ in 12las.~ and visibl~ aml.!nd kns.ini;: in Q:U-4. th~ ~Q ar~a. Sii:llS bav~ b~~n 
r"nl"""n on an as n v h""iS mainlv n11P to theft. 
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C. Institutional Controls (ICs) 

1. Implementation and enforcement 
Site conditions imply ICs not properly implemented O Yes C8l No O N/A 
Site conditions imply ICs not being fully enforced OYes !El No ON/A 

Type of monitoring (e.g. , self-reporting, drive by) Drive-by 
Frequency MQnthly griv!il 12v - !,;lnvirQnm!iln!i!l: Daily griv!il 12v - ~~Yri!:Y 
Responsible party/agency TQ!l2;x:hanna Arn;x: D!ill!Qt 
Contact Ji!TQ~li!V Si.bi.k Env. PrQii<!<t ffii!Oi!~i<r 212212012 570-215-8452 

Name Title Date Phone no. 

Reporting is up-to-date !El Yes DNo ON/A 
Reports are verified by the lead agency !El Yes D No O N/A 

Specific requirements in deed or decision documents have been met CE:! Yes DNo O N/A 
Violations have been reported CE:!Yes DNo O N/A 
Other problems or suggestions: D Report attached 

An antenna was set UQ on OU-5 on tOQ of the landfill cover without notification to the Environmental 
Management Division. Once EMD learned of the antenna, they had the antenna taken down and the 
boreholes that were dug for the· SUQQOrts were filled and sealed with bentonite. 

2. Adequacy !El ICs are adequate D ICs are inadequate O N/A 
Remarks Zoning officials have called TY AD when someone is buying an existing house on the 
waterline or when someone Qlans to build a new house in the Qlume area. Also, securi!:Y has reQorted no 
tresQassing in the UXO area 

D. General 

1. Vandalism/tr.espassing D Location shown on site map D No vandalism evident 
Remarks Siggs QOSted along the fencing for UXO area have been s11oradically taken. 

2. Land use cha nges on site D N/A 
Remarks Beginning in 2008, TY AD constructed 2 radar test sites within OU-4. This reguired ordnance 
clearance to 2 feet of 8 acres of land, and 24 additional acres cleared of surface MEC/debris for vegetation 
removal. Also two new building were built near Area A which is Qart of OU I. Since this area overlies the VOC 
glume, a vagor barrier was constructed for both buildings. 

3. L and use cha nges off site !El N/A 
Remarks A house was built offsite within the nlume area and connected to the TY AD water sunnlv. 

VI. GENERAL SITE CONDITIONS 

A. Roads D Applicable IEl N/A 

1. Roads damaged 0 Location shown on site map 0 Roads adequate C8l N/A 
Remarks 
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B. O ther Site Conditions 

Remarks 

VII. LANDFILL COVERS !RI Applicable D N/A 

A. LandfilJ Surface 

I. Settlement (Low spots) D Location shown on site map !RI Settlement not evident 
Areal extent Depth 
Remarks -

2. Cracks D Location shown on site map !RI Cracking not evident 
Lengths Widths Depths 
Remarks 

3. Erosion D Location shown on site map !RI Erosion not evident 
Areal extent Depth 
Remarks 

4. Holes D Location shown on site map !RI Holes not evident 
Areal extent Depth 
Remarks 

5. Vegeta tive Cover !RI Grass D Cover pvoperly established D No signs of stress 
D Trees/Shrubs (indicate size and locations on a diagram) 
Remarks There are some small shrubs located on the fandill cover but grass is kegt cut during the 
summer months and shrubs will be cut down. 

6. Alternative Cover (a rmored rock, concrete, etc.) [BJ N/A 
Remarks 

7. Bulges D Location shown on site map !RI Bulges not evident 
Areal extent Height 
Remarks 

8. Wet Areas/Water Damage !RI Wet areas/water damage not evident 
D Wet areas D Location shown on site map Areal extent 
D Ponding D Location shown on site map Areal extent 
0 Seeps 0 Location shown on site map Areal extent 
D Soft subgrade D Location shown on site map Areal extent 
Remarks 
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9. Slope Instability D Slides D Location shown on site map IBJ No evidence of slope instability 
Areal extent 
Remarks 

B. Benches D Applicable !EJ NIA 
(Horizontally constructed mounds of earth placed across a steep landfill siide slope to interrupt the slope 
in order to slow down the velocity of surface runoff and intercept and convey the runoff to a lined 
channel.) 

I. Flows Bypass Bench D Location shown on site map IBJ NIA or okay 
Remarks 

2. Bench Breached D Location shown on site map IBJ N/ A or okay 
Remarks 

3. Bench Overtopped D Location shown on site map IBJ N/ A or okay 
Remarks 

c. Letdown C hannels D Applicable [BJ NIA 
(Channel lined with erosion control mats, riprap, grout bags, or gabions that descend down the steep side 
slope of the cover and will allow the runoff water collected by the benches to move off of the landfill 
cover without creating erosion gullies.) 

I. Settlement D Location shown on site map IBJ No evidence of settlement 
Areal extent Depth 
Remarks 

2. Materia l Degradation D Location shown on site map IBJ No evidence of degradation 
Material type Areal extent 
Remarks 

3. Erosion D Location shown on site map !EJ No evidence of erosion 
Areal extent Depth 
Remarks 
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4. Undercutting 0 Location shown on site map !El No evidence of undercutting 
Areal extent Depth 
Remarks 

5. Obstructions Type !El No obstructions 
0 Location shown on site map Areal extent 
Size 
Remarks 

6. Excessive Vegetative G rowth Type 
!El No evidence of excessive growth 
0 Vegetation in channels does not obstruct flow 
0 Location shown on site map Areal extent 
Remarks 

D. Cover P enetrations !El Applicable O N/A 

I. Gas Vents 0 Active !El Passive 
0 Properly se<:ured/locked 0 Functioning 0 Routinely sampled !EJGood condition 
0 Evidence of leakage at penetration 0 Needs Maintenance 
ON/A 
Remarks 

2. Gas Monitoring Probes 
!El Properly secured/locked !RI Functioning G Routinely sampled !El Good condition 
0 Evidence of leakage at penetration 0 Needs Maintenance O N/A 
Remarks 

3. Monitoring WeUs (within surface area oflandfill) 
!El Properly secured/locked IRl Functioning !El Routinely sampled !El Good condition 
0 Evidence of leakage at penetration 0 Needs Maintenance O N/A 

Remarks 

4. Leachate Extraction Wells 
0 Properly se<:ured/locked 0 Functioning 0 Routinely sampled 0 Good condition 
0 Evidence of leakage at penetration 0 Needs Maintenance !El N/A 
Remarks 

5. Settlement Monuments 0 Located 0 Routinely surveyed !El N/A 
Remarks 
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E. Gas Collection and Treatment 0 Applicable !RI NIA 

1. Gas Treatment Facilities 
0 Flaring 0 Thermal destruction 0 Collection for reuse 
0 Good condition 0 Needs Maintenance 
Remarks 

2. Gas Collection Wells, Manifolds and Piping 
0 Good condition 0 Needs Maintenance 
Remarks 

3. Gas Monitoring Facilities (e.g., gas monitoring of adjacent homes or buildings) 
0 Good condition 0 Needs Maintenance O N/A 
Remarks 

F. Cover Drainage Layer 0 Applicable !RI NIA 

1. Outlet Pipes Inspected 0 Functioning O N/A 
Remarks 

2. Outlet Rock lnspected 0 Functioning ON/A 
Remarks 

G. Detention/Sedimentation Ponds 0 Applicable !RI NIA 

1. Siltation Areal extent Depth DN/A 
0 Siltation not evident 
Remarks 

2. Erosion Areal extent Depth 
0 Erosion not evident 
Remarks 

3. Outlet Works 0 Functioning O N/A 
Remarks 

4. Dam 0 Functioning O N/A 
Remarks 
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R. Retaining Walls D Applicable !El N/A 

I. Deformations D Location shown on site map D Deformation not evident 
Horizontal displacement Vertical displacement 
Rotational displacement 
Remarks 

2. Degradation D Location shown on site map D Degradation not evident 
Remarks 

I . Perimeter Ditches/Off-Site Discharge !El Applicable O N/A 

1. Siltation D Location shown on site map !El Siltation not evident 
Areal extent Depth 
Remarks~StQrmwat~r drainai:~ thrQYl:h lani;!fill tQ Qffsi~-12~rmitt~g Qytfalls 

2. Vegetative Growth D Location shown on site map !El N/A 
D Vegetation does not impede flow 
Areal extent Type 
Remarks 

3. Erosion D Location shown on site map !El Erosion not evident 
Areal extent Depth 
Remarks 

4. Discharge Structure !El Functioning O N/A 
Remarks 

vm. VERTICAL BARRIER w ALLS D Applicable !El NIA 

I. Settlement D Location shown on site map D Settlement not evident 
Areal extent Depth 
Remarks 

2. Performance Monitoring Type of monitoring 
D Performance not monitored 
Frequency D Evidence of breaching 
Head differential 
Remarks 
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c. Treatment System !El Applicable O N/A 

1. Treatment Train (Check components that apply) 
0 Metals removal 0 Oil/water separation 0 Bioremediation 
!El Air stripping 0 Carbon adsorbers 
0 Filters 
0 Additive (e.g. , chelation agent, flocculent) 
0 Others 
!El Good condition 0 Needs Maintenance 
[8J Sampling ports properly marked and functional 
!El Sampling/maintenance log displayed and up to date 
!El Equipment properly identified 
0 Quantity of groundwater treated annually l ~ mi}liQn ~~llQn~ 
0 Quantity of surface water treated annually 
Remarks 

2. Electrical Enclosures and Panels (properly rated and functional) 
ON/A !El Good condition 0 Needs Maintenance 
Remarks 

3. Tanks, Vaults, Storage Vessels 
ON/A !El Good condition 0 Proper secondary containment 0 Needs Maintenance 
Remarks 

4. Discharge Structure and Appurtenances 
IBJ NIA 0 Good condition 0 Needs Maintenance 
Remarks 

5. Treatment Building(s) 
O N/A !El Good condition (esp. roof and doorways) 0 Needs repair 
0 Chemicals and equipment properly stored 
Remarks 

6. Monitoring Wells (pump and treatment remedy) 
0 Properly se>eured/locked 0 Functioning 0 Routinely sampled 0 Good condition 
0 All required wells located 0 Needs Maintenance [El N/A 
Remarks 

D. Monitoring Da ta 

1. Monitoring Data 
IBJ Is routinely submitted on time !El Is of acceptable quality 

2. Monitoring data suggests: 
!El Groundwater plume is effectively contained !El Contaminant concentrations are declining 
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D. Monitored Natura I Attenuation 

1. Monitoring Wells (natural attenuation remedy) 
(21 Properly secured/locked CEJ Functioning CEJ Routinely sampled CEl Good condition 
[EJ All required wells located 0 Needs Maintenance ON/A 
Remarks 

X. OTHER REMEDIES 

If there are remedies applied at the site which are not covered above, attach an inspection sheet describing 
the physical nature and condition of any facility associated with the remedy. An example would be soil 
vapor extraction. 

XI. OVERALL OBSERVATIONS 

A. Implementation of the Remedy 

Describe issues and observations relating to whether the remedy is effective and functioning as designed. 
Begin with a brief statement of what the remedy is to accomplish (i.e., to contain contaminant plume, 
minimize infiltration and gas emission, etc.). 

P!!!:Qose of remedy for OUl and OU5 is natural attenuation of contaminant glume. 
Based on data from semi-annual sam12ling, concentrations ofVOCs in Qlume is 
decreasing since the remedy was in 12lace. Now that levels ofVOCs are low, 
concentrations seem to be leveling out. Remedy for OU-4, the UXO area is 
institutional controls. Fencing and signs are in glace and are maintained on a yearly or 
as necess~ basis. 

B. Adequacy ofO&M 

Describe issues and observations related to the implementation and scope of O&M procedures. In 
particular, discuss their relationship to the current and long-term protectiveness of the remedy. 

O&M is adeguate. Fencing for OU-4 is in good shage. However, there is one 
section of fencing that abuts a Qublic roadwa:z:. It is 12ossible that tress12assers/hunters 
could cross the fence which is 5 strands of barbed wire. TY AD will look into 
12otentially redesigning the fence in this area to ensure that no one can enter the 
grogertv. 
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c. Early lndicators of Potential Remedy Problems 

Describe issues and observations such as unexpected changes in the cost or scope of O&M or a high 
frequency of unscheduled repairs that suggest that the protectiveness of the remedy may be compromised 
in the future. 

No issues to indicate QOtential remedy Qroblems. 

D. Opportunities for Optimization 

Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy. 

TY AD will review monitoring system to determine whether any wells could be 
dro1med from the annual samnling to reduce O&M costs. 
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Appendix E-2 
Tobyhanna Army Depot, Tobyhanna, Pennsylvania (TYAD) 

5-Year Review Photographic Record 

CLIENT: 
U.S. Army Corps ofEnginee:rs, Baltimore District 

SITE NAME: 
TYAD 

PHOTOGRAPH: 

_008 1 

PHOTOGRAPHER: 

DATE: 

3/22/2012 

DIRECTION: 

COMMENTS: 
Photos taken for site inspection. 
Photo showing the condition of the 
Northern OU-4 UXO boundary 

fence. 

PHOTOGRAPH: 

_0082 

PHOTOGRAPHER: 

DATE: 

3/22120 12 

DIRECTION: 

COMMENTS: 
Photo showing the condition of 
monitoring wells in Area A (MW-

01) 

App E·2_Photo_Log.xls1 .2 

PROJECT#: 
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SITE LOCATION: 
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Appendix E-2 
Tobyhanna Army Depot, Tobyhanna, Pennsylvania (TYAD) 

5-Year Review Photographic Record 

CLIENT: 
U.S. Army Corps ofEnginee:rs, Baltimore District 

SITE NAME: 
TYAD 

PHOTOGRAPH: 

_0087 

PHOTOGRAPHER: 

DATE: 

3/22/2012 

DIRECTION: 

COMMENTS: 
Photo showing the conclition of the 
Landfill 5 Cap, Cell B. 

PHOTOGRAPH: 

_0088 

PHOTOGRAPHER: 

DATE: 

3/2212012 

DIRECTION: 

COMMENTS: 
Photo showing the condtion of 
monitoring wells in OU-5 (LF-22) 

App E·2_Photo_Log.xls3,4 

PROJECT#: 
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Appendix E-2 
Tobyhanna Army Depot, Tobyhanna, Pennsylvania (TYAD) 

5-Year Review Photographic Record 

CLIENT: 
U.S. Army Corps ofEnginee:rs, Baltimore District 

SITE NAME: 
TYAD 

PHOTOGRAPH: 

_009 1 

PHOTOGRAPHER: 

DATE: 

3/22/2012 

DIRECTION: 

COMMENTS: 
Photo showing the condition of 
landfill 5 cap, Cell A viewed from 
cell B 

App E·2_Photo_Log.xls5 

PROJECT#: 
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SITE LOCATION: 
Tobyhanna, Pennsylvania 
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I INTERVIEW RECORD I 
Site Name: Tobyhanna Army Depot EPA ID No: PA5213820892 

Subject: Community Interview Time: loate: 13 June 2012 

Type: _ Telephone _x_ Visit --Other 
_Incoming .L Outgoing 

Location of visit: Home 

Contact Made By: 

Name: Mike Parrent/Jaro Sebek hit le: Environmental Organization: EL TY-RIKE 

Individual Contacted: 

Doreen Vashlishan I Title: Residents Organization: 

Telephone: Street Address: 55 Main St. 
------------------------------------------------------------~-

Fax No: 
City State, Zip: Tobyhanna, PA 18466 

---------------------------------------------------~------

E-Mail: 

Summary of Conversation 

1. What is your overall impression of the project? (general sentiment) 

Tobyhanna Army Depot is doing a good job. 

2. What effects have site operations had on the surrounding community? 

The effects. are minimal. Testing doesn't interfere with day to day life. 

3. Are you aware of any events, incidents, or activities at the site such as vandalism, trespassing, or emergency 

responses from local authorities? If so, please give details. 

No. 

4. Do you feel well informed about the site's activities and progress? 

Yes. 

5. Do you have any comments, suggestions, or recommendations regarding the site's management or 

operation? 

No. 
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I INTERVIEW RECORD I 
Site Name: Tobyhanna Army Depot EPA ID No: PA5213820892 

Subject: Vapor Intrusion Sampling Time: 14:00 pm loate: 14 June 2012 

Type: _ Telephone _!__ Visit - Other 
_Incoming .L Outgoing 

Location of visit: Home 

Contact Made By: 

Name: Jaroslav Sebek h it le: Environmental Engineer Organization: EL TY-RIKE 

Individual Contacted: 

Merton Quick I Title: Resident Organization: 

Telephone: Street Address: 33 Maple St. 
------------------------------------------------------------~-

Fax No: 
City State, Zip: Tobyhanna, PA 18466 

---------------------------------------------------~~------

E-Mail: 

Summary of Conversation 

1. What is your overall impression of the project? (general sentiment) 

Merton expressed that Tolbyhanna Army Depot has been t rying to do what is right, and in most aspects have 
done what they can do. 

2. What effects have site operations had on the surrounding community? 

Merton stated that as Tobyhanna Army Depot has become aware of different problems they worked to 

correct the· situations and in time they did correct the situations. The resident felt good that Tobyhanna Army 

Depot was monitoring the· ground water. The resident felt informed and that the problems aren't being 

overlooked. 

3. Are you aware of any events, incidents, or activit ies at the site such as vandalism, trespassing, or emergency 

responses from local authorities? If so, please give details. 

No. 

4. Do you feel well informed about the site's activities and progress? 

Merton said he was informed about the Installation Restoration Program, but that he is concerned about the 

retention pond and does not feel informed about what is going on to fix it. 

5. Do you have any comments, suggestions, or recommendations regarding the· site's management or 

operation? 
Merton said that Tobyhanna Army Depot Command has been unresponsive for 20 years to fix the retention 

pond. 
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NOTIFICATION RECORD 

Site Name: Tobyhanna Army Depot EPA ID No: PA5213820892 

Subject: Annual consumer confidence drinking water report 

Type: _ Telephone - Visit _r_ Other 
_Incoming ~Outgoing 

Location of visit: Home 

Notification sent out by: 

Name: Tom Wildoner h it le: Environmental Specialist Organization: EL TY-RIKE 

Dates: 

The consumer confidence drinking water report is sent out in June every year. 

Individuals Contacted: 

All the residents who receive water from Tobyhanna Army Depot Report 

Mrs. Esther Alanis 

Norman Gifford 

Mrs. Joseph Kovich 

Ms. Kathy Kleibert 

Herbert Kuebler 
Mr and Mrs. James O'Neill 

Merton Quick 

Patricia Senerchia 

Mr and Mrs. Robert Tambasco 

Ms. Doreen Vashlishan 

Mrs. Richard Walter 
Stanley Kolodzey 

Summary of Communication 

The Consumer Confidence Report, or CCR, is an annual report required by all community water suppliers. 

The CCR is mailed to all off-post residents in June of each year. The CCR summarizes the sample results 

ofthe potable water provided by Tobyhanna Army Depot. The sample results summarized in the CCR are 

from the previous year that the report is issued. 
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I INTERVIEW RECORD I 
Site Name: Tobyhanna Army Depot EPA ID No: PA5213820892 

Subject: Soil Vapor Sampling Time: 7:00 pm loate: 15 Dec 2009 

Type: _ Telephone _!__ Visit - Other 
_Incoming ~Outgoing 

Location of visit: Coolbaugh Township Bldg 

Contact Made By: 

Name: Michael Parrent h it le: Chemist Organization: EL TY-RIKE 

Individual Contacted: 

I Title: Township supervisors Organization: 

Telephone: Street Address: 
------------------------------------------------------------~-

Fax No: 
City State, Zip: Tobyhanna, PA 18466 

---------------------------------------------------~------

E-Mail: 

Summary of Conversation 

The history of the Tobyhanna Army Depot site was discussed and a plan of action presented to the township 

supervisors along with an explanation of the need for their support to complete the sampling necessary to 
eliminate t lhe possibility (or document the presence) of any soil vapors intruding into the homes nearest MW 

23. The supervisors supported t he plan and promised to write a letter of support. 
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I INTERVIEW RECORD I 
Site Name: Tobyhanna Army Depot EPA ID No: PA5213820892 

Subject: Soil Vapor Sampling Meeting Time: 1:00 pm loate: 9 Feb 2010 

Type: _ Telephone - Visit _,Lother 
_Incoming ~Outgoing 

Location of visit: Pocono Room 

Contact Made By: 

Name: Michael Parrent h it le: Chemist Organization: EL TY-RIKE 

Individual Contacted: 

see below I Title: Residents Organization: 

Telephone: Street Address: 
------------------------------------------------------------~-

Fax No: 
City State, Zip: Tobyhanna, PA 18466 

---------------------------------------------------~------

E-Mail: 

Summary of Conversation 

Residents attending include: 

Mr. and Mrs. Merton Quick 
Mr. Richard Walter 

Mr. James O'Neill 

The history of the site was discussed and a plan of action presented to the residents, along with an 

explanation of the need for their cooperation to complete the sampling necessary to eliminate the possibility 

(or document the presence) of any soil vapors intruding into the homes. Residents were appreciative and 

pledged their cooperation. 
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I INTERVIEW RECORD I 
Site Name: Tobyhanna Army Depot EPA ID No: PA5213820892 

Subject: Soil Vapor Sampling Notification Time: loate: 3 Mar 2011 

Type: _ Telephone - Visit _,Lother 
_Incoming ~Outgoing 

Location of visit: Home 

Contact Made By: 

Name: Michael Parrent h it le: Chemist Organization: EL TY-RIKE 

Individual Contacted: 

see below I Title: Residents Organization: 

Telephone: Street Address: 
------------------------------------------------------------~-

Fax No: 
City State, Zip: Tobyhanna, PA 18466 

---------------------------------------------------~------

E-Mail: 

Summary of Conversation 

A letter anrnouncing the imminent (week of 21 Mar 2011) sampling of soil vapors was sent to the following 

residents: 
Mr. and Mrs. Merton Quick 

Mr. Richard Walter 

Ms. Doreen Vashlishan 

Mr. and Mrs. Robert Tambasco 
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I INTERVIEW RECORD I 
Site Name: Tobyhanna Army Depot EPA ID No: PA5213820892 

Subject: Vapor Intrusion Sampling Time: 10:00 pm loate: 8 Dec 2011 

Type: _ Telephone _!__ Visit - Other 
_Incoming ~Outgoing 

Location of visit: Home 

Contact Made By: 

Name: Jaroslav Sebek h it le: Environmental Engineer Organization: EL TY-RIKE 

Individual Contacted: 

Merton Quick I Title: Resident Organization: 

Telephone: Street Address: 33 Maple St. 
------------------------------------------------------------~-

Fax No: 
City State, Zip: Tobyhanna, PA 18466 

---------------------------------------------------~------

E-Mail: 

Summary of Conversation 

Discussed vapor intrusion sampling issues at time that the fall sampling occurred. Discussed the chemicals 

that were removed from the basement on 7 Dec 2011 that might have affected the sample. Explained that 
the chemicals that were removed should not be brought back into t he housewhile the sampling was being 

conducted. Explained that dry cleaning should not be brought into the house while the sampling was being 

conducted. Discussed the level of water that was in the soil under the basement. The resident explained 

that water had been coming up through the basement but that the sump pumps in the basement were 

working. The resident was concerned about a sump pump that is located outside of the house· is not 

working. Discussed that since the water !levels are so high the sub surface vapor intrusion sample will not be 

collected. The resident was satisfied with just having indoor air :samples taken. The resident was satisfied 

with the vapor intrusion investigation. 
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I INTERVIEW RECORD I 
Site Name: Tobyhanna Army Depot EPA ID No: PA5213820892 

Subject: Boil Water Advisory Time: 3:30 pm loate: 30 Sep 2010 

Type: L Telephone L Visit Other - .JL Incoming .JL Outgoing 

Location of visit: Home 

Contact Made By: 

Name: Mike Parrent/Jaro Sebek h it le: Environmental Organization: EL TY-RIKE 

Individual Contacted: 

Merton Quick I Title: Resident Organization: 

Telephone: Street Address: 33 Maple St. 
------------------------------------------------------------~-

Fax No: 
City State, Zip: Tobyhanna, PA 18466 

---------------------------------------------------~------

E-Mail: 

Summary of Conversation 

Merton Quick called to complain about storm water running off the depot to his property. He was 

concerned about the water standing on the property that he was attempting to sell. Mike Parrent and Jaro 
Sebek visited the site and took photographs. It appeared that t he storm water retention basion on that part 

of the depot was not functioning adequately. Merton Quick stopped to talk as he was returnirng home and 

requested something be dlone. As a result of his complaints, a study of the problem was completed to 

determine what would be necessary to repair the retention pond so that it would function as designed and a 

work order put in to the Directorate of Public Works to remove 400 CY of soil that had collected in the basin 

over the years. 
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I INTERVIEW RECORD I 
Site Name: Tobyhanna Army Depot EPA ID No: PA5213820892 

Subject: Boil Water Advisory Time: 3:40 pm loate: 10 Jan 2011 

Type: _ Telephone _!__ Visit - Other 
_Incoming ~Outgoing 

Location of visit: Home 

Contact Made By: 

Name: Jeffrey Beehler h it le: Environmental Intern Organization: EL TY-RIKE 

Individual Contacted: 

Ms. Doreen Vashlishan I Title: Resident Organization: 

Telephone: Street Address: 55 Main St. 
------------------------------------------------------------~-

Fax No: 
City State, Zip: Tobyhanna, PA 18466 

---------------------------------------------------~------

E-Mail: 

Summary of Conversation 

Advised resident, whose home is suppled water from Tobyhanna Army Depot, to boil water before drinking, 

due to a sample that came back positive fore. coli bacteria. Also advised resident that check samples have 
been taken and system wide inspections are underway. Returned on 13 Jan 2011 to report that the check 

sample was clear and the boil advisory was ended. 
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I INTERVIEW RECORD I 
Site Name: Tobyhanna Army Depot EPA ID No: PA5213820892 

Subject: Boil Water Advisory Time: 3:40 pm loate: 10 Jan 2011 

Type: _ Telephone _!__ Visit - Other 
_Incoming ~Outgoing 

Location of visit: Home 

Contact Made By: 

Name: Jeffrey Beehler h it le: Environmental Intern Organization: EL TY-RIKE 

Individual Contacted: 

Mrs. Esther Alanis I Title: Resident Organization: 

Telephone: Street Address: Main St. 
------------------------------------------------------------~-

Fax No: 
City State, Zip: Tobyhanna, PA 18466 

---------------------------------------------------~------

E-Mail: 

Summary of Conversation 

Advised resident, whose home is suppled water from Tobyhanna Army Depot, to boil water before drinking, 

due to a sample that came back positive fore. coli bacteria. Also advised resident that check samples have 
been taken and system wide inspections are underway. Returned on 13 Jan 2011 to report that the check 

sample was clear and the boil advisory was ended. 
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I INTERVIEW RECORD I 
Site Name: Tobyhanna Army Depot EPA ID No: PA5213820892 

Subject: Boil Water Advisory Time: 3:40 pm loate: 10 Jan 2011 

Type: _ Telephone _!__ Visit - Other 
_Incoming ~Outgoing 

Location of visit: Home 

Contact Made By: 

Name: Jeffrey Beehler h it le: Environmental Intern Organization: EL TY-RIKE 

Individual Contacted: 

I Title: 
Orga ni zat1on: 

Herbert Kuebler Owner Kuebler's Mountain Resort 

Telephone: Street Address: Main St. 
------------------------------------------------------------~-

Fax No: 
City State, Zip: Tobyhanna, PA 18466 

---------------------------------------------------~------

E-Mail: 

Summary of Conversation 

Advised resident, whose home is suppled water from Tobyhanna Army Depot, to boil water before drinking, 

due to a sample that came back positive fore. coli bacteria. Also advised resident that check samples have 
been taken and system wide inspections are underway. Returned on 13 Jan 2011 to report that the check 

sample was clear and the boil advisory was ended. 
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I INTERVIEW RECORD I 
Site Name: Tobyhanna Army Depot EPA ID No: PA5213820892 

Subject: Boil Water Advisory Time: 3:40 pm loate: 10 Jan 2011 

Type: _ Telephone _!__ Visit - Other 
_Incoming ~Outgoing 

Location of visit: Home 

Contact Made By: 

Name: Jeffrey Beehler h it le: Environmental Intern Organization: EL TY-RIKE 

Individual Contacted: 

Mrs. Joseph Kovich I Title: Resident Organization: 

Telephone: Street Address: Main St. 
------------------------------------------------------------~-

Fax No: 
City State, Zip: Tobyhanna, PA 18466 

---------------------------------------------------~------

E-Mail: 

Summary of Conversation 

Advised resident, whose home is suppled water from Tobyhanna Army Depot, to boil water before drinking, 

due to a sample that came back positive fore. coli bacteria. Also advised resident that check samples have 
been taken and system wide inspections are underway. Returned on 13 Jan 2011 to report that the check 

sample was clear and the boil advisory was ended. 
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I INTERVIEW RECORD I 
Site Name: Tobyhanna Army Depot EPA ID No: PA5213820892 

Subject: Boil Water Advisory Time: 3:40 pm loate: 10 Jan 2011 

Type: _ Telephone _!__ Visit - Other 
_Incoming ~Outgoing 

Location of visit: Home 

Contact Made By: 

Name: Jeffrey Beehler h it le: Environmental Intern Organization: EL TY-RIKE 

Individual Contacted: 

Mr and Mrs. James O'Neill I Title: Resident Organization: 

Telephone: Mailing Address: P.O. Box 615 
------------------------------------------------------------~-

Fax No: 
City State, Zip: Tobyhanna, PA 18466 

---------------------------------------------------~------

E-Mail: 

Summary of Conversation 

Advised resident, whose home is suppled water from Tobyhanna Army Depot, to boil water before drinking, 

due to a sample that came back positive fore. coli bacteria. Also advised resident that check samples have 
been taken and system wide inspections are underway. Returned on 13 Jan 2011 to report that the check 

sample was clear and the boil advisory was ended. 
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I INTERVIEW RECORD I 
Site Name: Tobyhanna Army Depot EPA ID No: PA5213820892 

Subject: Boil Water Advisory Time: 3:40 pm loate: 10 Jan 2011 

Type: _ Telephone _!__ Visit - Other 
_Incoming ~Outgoing 

Location of visit: Home 

Contact Made By: 

Name: Jeffrey Beehler h it le: Environmental Intern Organization: EL TY-RIKE 

Individual Contacted: 

I Title: 
Orga ni zat1on: Black 

Ms. Kathy l<leibert Owner Horse Pub & Tavern 

Telephone: Street Address: 22 Birch St. 
------------------------------------------------------------~-

Fax No: 
City State, Zip: Tobyhanna, PA 18466 

---------------------------------------------------~------

E-Mail: 

Summary of Conversation 

Advised resident, whose home is suppled water from Tobyhanna Army Depot, to boil water before drinking, 

due to a sample that came back positive fore. coli bacteria. Also advised resident that check samples have 
been taken and system wide inspections are underway. Returned on 13 Jan 2011 to report that the check 

sample was clear and the boil advisory was ended. 
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I INTERVIEW RECORD I 
Site Name: Tobyhanna Army Depot EPA ID No: PA5213820892 

Subject: Boil Water Advisory Time: 3:30 pm loate: 10 Jan 2011 

Type: _ Telephone _!__ Visit - Other 
_Incoming ~Outgoing 

Location of visit: Home 

Contact Made By: 

Name: Jeffrey Beehler h it le: Environmental Intern Organization: EL TY-RIKE 

Individual Contacted: 

Merton Quick I Title: Resident Organization: 

Telephone: Street Address: 33 Maple St. 
------------------------------------------------------------~-

Fax No: 
City State, Zip: Tobyhanna, PA 18466 

---------------------------------------------------~------

E-Mail: 

Summary of Conversation 

Advised resident, whose home is suppled water from Tobyhanna Army Depot, to boil water before drinking, 

due to a sample that came back positive fore. coli bacteria. Also advised resident that check samples have 
been taken and system wide inspections are underway. Returned on 13 Jan 2011 to report that the check 

sample was clear and the boil advisory was ended. 
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I INTERVIEW RECORD I 
Site Name: Tobyhanna Army Depot EPA ID No: PA5213820892 

Subject: Boil Water Advisory Time: 3:40 pm loate: 10 Jan 2011 

Type: _ Telephone _!__ Visit - Other 
_Incoming ~Outgoing 

Location of visit: Home 

Contact Made By: 

Name: Jeffrey Beehler h it le: Environmental Intern Organization: EL TY-RIKE 

Individual Contacted: 

Norman Gifford I Title: Resident Organization: 

Telephone: Street Address: Main St. 
------------------------------------------------------------~-

Fax No: 
City State, Zip: Tobyhanna, PA 18466 

---------------------------------------------------~------

E-Mail: 

Summary of Conversation 

Advised resident, whose home is suppled water from Tobyhanna Army Depot, to boil water before drinking, 

due to a sample that came back positive fore. coli bacteria. Also advised resident that check samples have 
been taken and system wide inspections are underway. Returned on 13 Jan 2011 to report that the check 

sample was clear and the boil advisory was ended. 
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I INTERVIEW RECORD I 
Site Name: Tobyhanna Army Depot EPA ID No: PA5213820892 

Subject: Boil Water Advisory Time: 2:30 pm loate: 10 Jan 2011 

Type: _ Telephone _!__ Visit - Other 
_Incoming ~Outgoing 

Location of visit: Home 

Contact Made By: 

Name: Jeffrey Beehler h it le: Environmental Intern Organization: EL TY-RIKE 

Individual Contacted: 

Patricia Senerchia I Title: Resident Organization: 

Telephone: Street Address: 52 Main St. 
------------------------------------------------------------~-

Fax No: 
City State, Zip: Tobyhanna, PA 18466 

---------------------------------------------------~------

E-Mail: 

Summary of Conversation 

Advised resident, whose home is suppled water from Tobyhanna Army Depot, to boil water before drinking, 

due to a sample that came back positive fore. coli bacteria. Also advised resident that check samples have 
been taken and system wide inspections are underway. Returned on 13 Jan 2011 to report that the check 

sample was clear and the boil advisory was ended. 
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I INTERVIEW RECORD I 
Site Name: Tobyhanna Army Depot EPA ID No: PA5213820892 

Subject: Boil Water Advisory Time: 3:40 pm loate: 10 Jan 2011 

Type: _ Telephone _!__ Visit - Other 
_Incoming ~Outgoing 

Location of visit: Home 

Contact Made By: 

Name: Jeffrey Beehler h it le: Environmental Intern Organization: EL TY-RIKE 

Individual Contacted: 

Mr and Mrs. Robert Tambasco I Title: Resident Organization: 

Telephone: Street Address: 62 Main St. 
------------------------------------------------------------~-

Fax No: 
City State, Zip: Tobyhanna, PA 18466 

---------------------------------------------------~------

E-Mail: 

Summary of Conversation 

Advised resident, whose home is suppled water from Tobyhanna Army Depot, to boil water before drinking, 

due to a sample that came back positive fore. coli bacteria. Also advised resident that check samples have 
been taken and system wide inspections are underway. Returned on 13 Jan 2011 to report that the check 

sample was clear and the boil advisory was ended. 
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I INTERVIEW RECORD I 
Site Name: Tobyhanna Army Depot EPA ID No: PA5213820892 

Subject: Boil Water Advisory Time: 3:40 pm loate: 10 Jan 2011 

Type: _ Telephone _!__ Visit - Other 
_Incoming ~Outgoing 

Location of visit: Home 

Contact Made By: 

Name: Jeffrey Beehler h it le: Environmental Intern Organization: EL TY-RIKE 

Individual Contacted: 

Mrs. Richarrd Walter I Title: Resident Organization: 

Telephone: Street Address: RD 1Box194, Maple St. 
------------------------------------------------------------~-

Fax No: 
City State, Zip: Tobyhanna, PA 18466 

---------------------------------------------------~------

E-Mail: 

Summary of Conversation 

Advised resident, whose home is suppled water from Tobyhanna Army Depot, to boil water before drinking, 

due to a sample that came back positive fore. coli bacteria. Also advised resident that check samples have 
been taken and system wide inspections are underway. Returned on 13 Jan 2011 to report that the check 

sample was clear and the boil advisory was ended. 
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I INTERVIEW RECORD I 
Site Name: Tobyhanna Army Depot EPA ID No: PA5213820892 

Subject: Boil Water Advisory Time: 3:40 pm loate: 10 Jan 2011 

Type: _ Telephone _!__ Visit - Other 
_Incoming ~Outgoing 

Location of visit: Home 

Contact Made By: 

Name: Jeffrey Beehler h it le: Environmental Intern Organization: EL TY-RIKE 

Individual Contacted: 

Stanley Kolodzey I Title: Resident Organization: 

Telephone: Street Address: Main St. 
------------------------------------------------------------~-

Fax No: 
City State, Zip: Tobyhanna, PA 18466 

---------------------------------------------------~------

E-Mail: 

Summary of Conversation 

Advised resident, whose home is suppled water from Tobyhanna Army Depot, to boil water before drinking, 

due to a sample that came back positive fore. coli bacteria. Also advised resident that check samples have 
been taken and system wide inspections are underway. Returned on 13 Jan 2011 to report that the check 

sample was clear and the boil advisory was ended. 
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The Scranton Times (Under act P.L. 877 No 160. July 9, 1976) 
Commonwealth of Pennsylvania, County of Lackawanna 

WESTON SOLUTIONS INC 
PO BOX 2653 BLDG 5-2 
WEST CHESTER PA 19380 

Account # 533899 
Order # 80922056 
Ad Price: 432.70 

Gina Krushinski 

I~~~!~~~ 
'BY: __ 

_... l 

Being duly sworn according to law deposes and says that she is Billing clerk 
for The Scranton Times, owner and publisher of The Scranton Times, a newspaper 
of general circulation, established in 1870, published in the city of Scranton, 
county and state aforesaid, and that the printed notice or publication hereto 
attached is exactly as printed in the regular editions of the said newspaper 
on the following dates: 

05/25/2012 

Affiam further deposes and says that neither the affiant nor The Scranton Times 
is interested in the subject maner of the aforesaid notice or advertisement 
and that all allegations in the fore~ng statement as time, place and 
character or publication are true :!Ul A. W ! l a 0 1LV.6)//'\....,. 

Sworn and subscribed to before me 
this 25th day of May A.D., 2012 

,~~ 
(Notary PUblic) 

COMMONWEALTH OF PENNSYLVANIA 
Notarial Seal 

Sharon Venturi, Notary Public 
Oty of Scranton, J.adltawann11 County 
My c.ommlSslon EXptres Feb. 12, 2014 

LtuAL NOTICE 

Tobvhanna Army Depot 
Tobyhanna, Pennsylvania 

U.S. Army Begins Five·YearReview 

The U.S. Army is working with the En· 
vlronmental Protection Agency and 
Pennsylva11la Department of Environ· 
mental Protection to cooduct a five. 
year review at the Tobyhanha Army 
Depot (TYAD). The fiye·year revjew is 
being conducted t·O ensure the reme· 
dies enacted at three sites w1thi11 the 
facility continue to protect human 
health and envlronmental concerns. 
This will be the third five-year-review 
conducted at TY AD; earlier five-year· 
reviews were completed in Fiscal Year 
(FY)02 and FY07. 

The first site which is identified as Op
erable Unit IOU) 1 consists of two ar· 
eas: a former buin and disposal site, 
(Area A); and a former drum staging 
zone (Area Bl . The reme!Us enadlla at 
OU 1 Involve natural attenuation, long
term monitoring amf institutional con
trols to address groundwater contll(l\1-
nants. One of th8 ·tocusei of the fivU. 
year review analysis of these areas will 
ba to 11naly1e indoor air sampling thal 
was conducted irl off·POst resident's· 
homes in FY11 and FY12. 

The second site, OU 4, is ao area with· 
in TYAD where Unexploded Ordinance 
(UXO) remains at the facility. This UXO 
was fired from projectiles from artillery 
ranges used in World War 1 and World 
War 2. The remedy for OU 4 includes· 
public and emplov.ee education and in· 
atitutional controls. The institutional 
controls consist of physical controls. 
security patrols, monitoring, UXO sup. 
por:t. propriety comtrols and periodic 
review. 

The final site, OU 5. is an inactive land
fill. The remedies enacted at OU 5 in· 
volve natural attenuation, long·term 
monitoring and institutional control$. 
ThJI .remedies al this site address 

volattt& organic coml)OIJndS. .semi· 
volati!Q organic compounds and met· 
als that remain 1lt the landfill. 

The five'.year review report is sohed. 
uled for 'completion by September 30, 
201.2. A.ny comments ooncerni ng this 
review -should be directed to Mr. Ed
win Mickley by June 15, 20T2; contact 
information Is listed below. 

lnfornu.tion Repoaitory: 

When completed, a copy of the final 
five·yea,r review re~r1 will be evall
able at the projects information reposl
torv: 

Pocono Mountain Publjc librar"{ 
5540 Memorial Blvd. !Rt. 611) 

Coolba~h Township Municipal Center 
To anna, Pennsylvania 18466 

elephone: (570} 894-8860 
Hours: Monday and Wednesday 

10 a.m. to 8 p.m. 
Tu~sday, Thursday, Friday and 

Saturday 10 a.m. to 5 p.m. 
Sunday Closed 

CCllltllct lnfonnetion: 

If you have any concerns about the OU 
1, OU 4 and OU 5 sites, please contact: 

Mr. Edwin Mickley 
Public Affairs Officer 

Tobyhanna Army Depot 
11 Hap Arnold Blyd. 

Tobyl1anna. PA 18466-5076 
Telephone: (570) 615-7308 

E-mail; edw1n.j.rnickley.civ@malJ.mil 
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511 Lenox Street- Stroudsburg, PA 18360 (570) 421-3000 

WESTON SOLUTIONS, INC ACCOUNT# 
A TIN DEB VOLKMER (BLDG 5-2) 
PO BOX 2653 
WEST CHESTER. PA 19380 
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Commonwealth of Pennsylvania 
County of Monroe 

612566 

Kellh McFall Classified Manager of the Pocono Record having been duly sworn 
according to law. deposes and says the Pocono Record is a Newspaper of general circulation published 
at 511 Lenox Street, Stroudsburg, Monroe County, Pa. The Pocono Record was established on April 2, 
1894 and has been regularly published and issued in Monroe County since that time. The printed notice 
attached to this affidavit is exactly the same as was printed and published in the regular editions and 
issues of the Pocono Record on the dates listed below the bottom of this notice. I certify that I am duly 
authorized to verify this statement lilnder oath and am not interested in the subject matter of the attached 
notice or advertisement. All allegations in this affidavit as to time, place, and character of publication are 
true. 

I 
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MEC HA Summary Information 

Site ID: 
Date: 

Target Area No . 5 , OU-4 , TYAD 
6/8/2012 

Please identify the single specific area to be assessed in this hazard assessment. From this point forward, all 
references to "site" or "MRS" refer to the specific area that you have defined. 
A. Enter a unique identifier for the site: 
TYAD-02-R-01 

Provide a list of information sources used for this hazard assessment. As you are completing the 
worksheets, use the "Select Ref(s)" buttons at the ends of each subsection to select the applicable 
information sources from the list below. 
Ref. No. Title (include version, publication date) 

1 MEC Removal Action, Site- Specific Final Report , 2009 
2 Remedial Investigation, Draft Final, 2011 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

8 . Briefly describe the site: 
1. Area (include units): Approximately 40 acres 
2. Past munitions-related use: 
Target Area 
3. Current land-use activities (list all that occur): 
Tobyhanna Army Depot Radar Facilities 
4. Are changes to the future land-use planned? No 

5. What is the basis for the site boundaries? 
Historical information and on-site observati ons during Removal Action at Target 
Area No . 5 location . Approximately 40 acres . 

6. How certain are the site boundaries? 
Confident in boundaries . 
Reference(s) for Part B: 

MEC Removal Action, Site-Specific Final Report, 2009 

C. Historical Clearances 
1. Have there been any historical clearances at the site? 
2. If a clearance occurred: 

a. What year was the clearance performed? 

Yes , subsurface clearance 

1998, 2008, & 
2009 

b. Provide a description of the clearance activity (e.g., extent, depth, amount of munitions
related items removed, types and sizes of removed items, and whether metal detectors were 
used): 

Locate, identify, and dispose of MEC ; surface and subsurface down to 4 
ft bgs ; 37mm, 60mm, 75mm, 155mm, 1907 PTTF Fuse, 3-pounder Navy commom 
projectile, Grenade, pyrotechnic simulator, trip flare , white phosphorus 
grenade; Schonstedt magnetic Locators . 

Reference(s) for Part C: 

MEC Removal Action, Site-Specific Final Report, 2009 

D. Attach maps of the site below (select 'Insert/Picture' on the menu bar.) 

summary Info Worksheet 

Comments 

MEC HA Workbook vl.O 

November 2006 

Public Review Draft - Do Not ate or Quote 



Site ID: Target Area No. S, TYAD 
Date: 6/8/2012 

Cased Munitions Information 

Munition Type (e.g., mortar, Munition Munition 
Item No. projectile, etc.) Size Size Ulnits 

1 Artillery 37 mm 

2 Artillery 37 mm 

3 Mortars 60 mm 

4 Artillery 7 5 rrun 

5 Artillery 75 mm 

6 Artillery 75 mm 

7 Artillery 155 mm 

8 Artiller_y 155 mm 

9 Fuze3 1907 

10 Fuzes 

11 Artillery 3 lb 

12 Grenades 

13 
14 
15 
16 
17 
18 
19 
20 

Reference( s) for table above: 

MEC Removal Action, Site-Specific Final Report, 2009 

Bulk Explosive Information 
Item No. Explosive Type 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

Reference(s) for table above: 

Comments 

:;-

~ 

~ 

-

MEC Removal Action, Site-Specific Final Report, 2009 
Remedial Investigation, Draft Final, 2011 

Munitions, Bulk Explosive Info Worksheet 

Mark/ Model 

MK rr 

M6 

M49A2 

M48 

NA 

Ml 

M107 

NA 

J?TTF /l?D 

M38 

MlS 

Is 
Energetic Material Munition Fuze 
Type Fu zed? Fuzing Type Condition 

UNI< UNK UNK 

UNK UNK UNK 

UNK UNK UNK 

UNK UNK UNK 

No UNK UNK 

Pyrotechnic UNK UNK UNK 

UNK UNK UNK 

No UNK UNK 

Spotting 
Gharge UNK UNK tJNK 

Spotting 
Charge UNI< UNK UNK 

UNI< UNK UNK 

No UNK UNK 

Minimum 

MEC HA Workbook vl.O 
November 2006 

Depth for Comments (include rationale for 
munitions that are "subsurface 
only") 

Muniti:on Location of 
(ft) Munitions 

Surface and 
0 Subsurface 

Surf ace and 
0 Subsurface APT 

Surface and 
0 Subsurface 

Surface and 
0 Subsurface 

Surface and 
0 Subsurface Shrapnel 

Surf ace and 
0 Subsurface FM Smoke 

Subsurface 
0 Only 

Surface and 
0 Subsurface Shrapnel 

Subsurface 
0 Only Combo Fuze, Black Powder 

Subsurface 
0 Only 

Surface and 
0 Subsurface Navy Common Projectile 

Subsurface 
0 Only 

Public Review Draft - Do Not ate or Quote 



Site ID: Target Area No. S, TYAD 
Date: 6/8/2012 

Activities Currently Occurring at the Site 

Activity 
No. Activity 

1 Radar Testing Grounds 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

Number of 
people per year 
who participate 
in the activity 

10 

Number of 
hours per year Potential 
a single Contact Time 
person spends (receptor 
on the ad:ivity hours/ year) 

2 , 080 20,800 

Total Potential Contact Time (receptor hrs/ yr): 20,800 

Maximum 
intrusive 

MEC HA Workbook vl.O 

November 2006 

depth (ft) Comments 

1 Any given day there 
are between 3 - 10 
people . 8 hrs/day @ 

0 260 days/yr . 

I I 

I 

[ 

-

Maximum intrusive depth at site (ft): 0 

Reference(s) for table above: 
MEC Removal Action, Site-Specific Final Report, 2009 
Remedial Investigation, Draft Final, 2011 

QJrrent and Future Activities Worl<sheet Public Review Draft - Do Not ate or Quote 



Site ID: 

Date: 

Target Area 
No. 5, TYAD 

6 / 8/2012 

Energetic Material Type Input Factor Categories 
The following table is used to determine scores associated with the energetic materials. Materials 
are listed in order from most hazardous to least hazardous. 

High Explosive and Low Explosive Filler in Fragmenting 
Rounds 
White Phosphorus 
Pyrotechnic 
Propellant 
Spotting Charge 
Incendiary 

Baseline Surface 
Conditions Cleanup 

100 
70 
60 
so 
40 
30 

100 
70 
60 
so 
40 
30 

Subsurface 
Cleanup 

100 
70 
60 
so 
40 
30 

The most hazardous type of energetic material listed in the 'Munitions, Bulk Explosive Info' 
Worksheet falls under the category 'Pyrotechnic'. 

Baseline Conditions: 
Surface Cleanup: 
Subsurface Cleanup: 

Location of Additional Human Receptors Input Factor Categories 
1. What is the Explosive Safety Quantity Distance (ESQD) from the Explosive Siting Plan or the 
Explosive Safety Submission for the MRS? 
2. Are there currently any features or facilities where people may congregate within the MRS, or 
within the ESQD arc? 

3. Pl1ease describe the facility or feature. 
Radar Testing Facilities 

MEC Item(s) used to calculate the ESQD for current use activities 

Item #7. Artillery (15Smm, High Explosive) 
The following table is used to determine scores associated with the location of additional human 
receptors (current use activities): 

Baseline Surface Subsurface 
Conditions Cleanup Cleanup 

Inside the MRS or inside the ESQD arc 30 30 30 
Outside of the ESQD arc 0 0 0 

4. Current use activities are 'Inside the MRS or inside the ESQD arc', based on Question 

Score 

Yes 

2.' Score 

60 
60 
60 

2577 feet 

Baseline Conditions: 30 
Surface Cleanup: 30 
Subsurface Cleanup: 30 

Input Factors Worksheet 

Comments 

MEC HA Workbook v1.0 
November 2006 

Public Review Draft - Do Not ate or Quote 



Site Accessibility Input Factor Categories 
The following table is used to determine scores associated with site accessibility: 

Baseline Surtace 
Description Conditions Cleanup 

No barriers to entry, including 
Full Accessibility signage but no fencing 80 80 

Moderate Accessibility 

Limited Accessibility 

Very Limited 
Accessibility 

Some barriers to entry, such as 
barbed wire fencing or rough terrain 
Significant barriers to entry, such as 

unguarded chain link fence or 
requirements for special 

transportation to reach the site 
A site with guarded chain link fence 

or terrain that requires special 
equipment and skills {e.g., rock 

climbing) to access 

55 55 

15 15 

5 5 

Subsurtace 
Cleanup 

80 

55 

15 

5 

Current Use Activities Score 
Select the category that best describes the .site accessibility under the current use scenario: 
Very Limited Accessibility 

Baseline Conditions: 5 
Surface Cleanup: 5 
Subsurface Cleanup: 5 

Potential Contact Hours Input Factor Categ1ories 

The following table is used to determine scores associated with the total potential contact t ime: 
Baseline Surface Subsurtace 

Descript ion Conditions Cleanup Cleanup 
Many Hours :2:1,000,000 receptor-hrs/yr 120 90 30 

Some Hours 

Few Hours 
Very Few Hours 

100,000 to 999,999 receptor hrs/ yr 

10,000 to 99,999 receptor-hrs/yr 
< 10, 000 receptor-hrs/ yr 

Current Use Activities: 

70 

40 
15 

50 

20 
10 

Input factors are only determined for baseline conditions for current use activities. Based on the 
'Current and Future Activities' Worksheet, the Total Potential Contact Time is: 
Based on the table above, this corresponds to a input factor score for baseline conditions of: 

Input Factors Worksheet 

20 

10 
5 

receptor 
20,800 hrs/yr 

40 Score 

MEC HA Workbook v1.0 
November 2006 
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Amount of MEC Input Factor Categories 

The following table is used to determine scores associated with the Amount of MEC: 

Target Area 

OB/OD Area 

Function Test Range 

Buria1I Pit 

Maneuver Areas 

Firing Points 

Safety Buffer Areas 

Storage 

Explosive-Related 
Industrial Facility 

Description 

Areas at which munitions fire was 
directed 

Sites where munitions were disposed 
of by open burn or open detonation 

methods. This category refers to the 
core activity area of an OB/OD area. 

See the "Safety Buffer Areas" 
category for safety fans and kick-

011tc:_ 

Areas where the serviceability of 
stored munitions or weapons systems 

are tested. Testing may include 
components, partial functioning or 

complete functioning of stockpile or 
developmental items. 

The location of a burial of large 
quantities of MEC items. 

Areas used for conducting military 
exercises in a simulated conflict area 

or war zone 

The location from which a projectille, 
grenade, ground signal, rocket, 

guided missile, or other device is to 
be ignited, propelled, or released. 

Areas outside of target areas, test 
ranges, or OB/ OD areas that were 
designed to act as a safety zone to 
contain munitions that do not hit 

targets or to contain kick-outs from 
OB/OD areas. 

Any facility used for the storage of 
military munitions, such as earth

covered magazines, above-ground 
magazines, and open-air storage 

areas. 
Former munitions manufacturing or 

demilitarization sites and TNT 
nrort11rtinn nbmtc: 

Baseline Surtace 
Conditions Cleanup 

180 120 

180 110 

165 90 

140 140 

115 15 

75 10 

30 10 

25 10 

20 10 

Select the category that best describes the most hazardous amount of MEC: 
Target Area 

Baseline Conditions: 
Surface Cleanup: 
Subsurface Cleanup: 

Input Factors Worksheet 

Subsurtace 
Cleanup 

30 

30 

25 

10 

5 

5 

5 

5 

5 

Score 

180 
120 

30 

MEC HA Workbook v1.0 
November 2006 
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Minimum MEC Depth Relative to the Maximum Intrusive Depth Input 
Factor Categories 
Current Use Activities 

The shallowest minimum MEC depth, based on the 'Cased Munitions Information' Worksheet: 
The deepest intrusive depth: 

The table below is used to determine scores associated with the minimum MEC depth relative to the 
maximum intrusive depth: 

Baseline Condition: MEC located surface and subsurface. 
After Cleanup: Intrusive depth overlaps with subsurface MEC. 
Baseline Condition: MEC located surface and subsurface, 
After Cleanup: Intrusive depth does not overlap with 
subsurface MEC. 

Baseline Condition: MEC located only subsurface. Baseline 
Condition or After Cleanup: Intrusive depth overlaps with 
minimum MEC depth. 

Baseline Condition: MEC located only subsurface. Baseline 
Condition or After deanup: Intrusive depth does not overlap 
with minimum MEC depth. 

Baseline 
Conditions 

240 

240 

lSO 

so 

Surtace 
Cleanup 

lSO 

so 

N/A 

N/A 

Subsurtace 
Cleanup 

9S 

2S 

9S 

2S 

Because the shallowest minimum MEC depth is less than or equal to the deepest 
intrusive depth, the intrusive depth will overlap after cleanup. MECs are located at both 
the surface and subsurface, based on the 'Munitions, Bulk Explosive Info' Worksheet. 
Therefore, the category for this input factor is 'Baseline Condition: MEC located surface 
and subsurface. After Cleanup: Intrusive depth overlaps with subsurface MEC. ' For 
'Current Use Activities', only Baseline Conditions are considered. 

Input Factors Worksheet 

0 ft 
0 ft 

240 Score 
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Future Use Activities 
Deepest intrusive 
depth: 

Not enough information has been entered to determine the input factor category. 

Migration Potential Input Factor Categories 
Is there any physical or historical evidence that indicates it is possible for natural physical forces in 
the airea (e.g., frost heave, erosion) to expose subsurface MEC items, or move surface or subsurface 
MEC items? Yes 
It "yes", describe the nature ot natural torces. Indicate key areas ot potential migration (e.g., 
overland water flow) on a map as appropriate (attach a map to the bottom of this sheet, or as a 
separate worksheet). 

Fro3t heaves , up to 2 ft bgs , or movement from ori g i nal p l acement from human 
processes (e . g . , construction) . 
The following table is used to determine scores associated with the migration potential: 

Baseline Surtace Subsurtace 

Possible 
Unlikely 

Conditions Cleanup 
30 
10 

Based on the question above, migration potential is 'Possible.' 
Baseline Condit ions: 
Surface Cleanup: 
Subsurface Cleanup: 

Reference(s) for above information: 
MEC Removal Action, Site-Specific Final Report, 2009 
Remedial Investigation, Draft Final, 2011 

MEC Classification Input Factor Categories 

Cleanup 
30 
10 

10 
10 

Cased munitions information has been inputed into the 'Munitions, Bulk Explosive Info' 
Worksheet; therefore, bulk explosives do not comprise all MECs for this MRS. 

The 'Amount of MEC' category is 'Target Area'. It cannot be automatically assumed that 
the MEC items from this category are DMM. Therefore, the conservative assumption is 
that the MEC items in this MRS are UXO. 

Are any of the munitions listed in the 'Munitions, Bulk Explosive Info' Worksheet: 

Input Factors Worksheet 

· Submunitions 
· Rifle-propelled 40mm projectiles (often called 40mm grenades) 
· Munitions with white phosphorus filler 
· High explosive anti-tank (HEAT) rounds 
· Hand grenades 
· Fuzes 
·Mortars 

Score 

No 

30 
30 
10 

ft 

Score 

MEC HA Workbook v1.0 
November 2006 

Public Review Draft - Do Not ate or Quote 



None of the items I sted In the 'Munitions Bulk Explosive Info' Worksheet were identified as 

The following table is used to determine scores associated w ith MEC classification categor~es: 
Baseline Surface Subsurface 

uxo Conditions Cleanup Cleanup 
UXO Special Case 
uxo 
Fuzed DMM Special Case 
Fuzed DMM 
Unfuzed DMM 
Bulk Explosives 

Based on your answers above, the MEC classification is 'UXO'. 
Baseline Conditions: 
Surface Cleanup: 
Subsurface Cleanup: 

MEC Size Input Fador Categories 

180 180 
110 110 
105 105 
55 55 
45 45 
45 45 

The following table is used to determine scores associated with MEC Size: 

Small 

Description 

Any munitions (from the 'Munitions, 
Bulk Explosive Info' Worksheet) 

weigh less than 90 lbs; small enough 
for a receptor to be able to move and 

initiate a detonation 

All munitions weigh more than 90 
lbs; too large to move without 

Baseline 
Conditions 

40 

Surtace 
Cleanup 

40 

180 
110 
105 

Subsurtace 
Cleanup 

55 
45 
45 

40 

Large equipment 0 0 0 
Based on the definitions above and the types of munitions at the site (see 'Munitions, Bulk Explosive 

Score 

Info' Worksheet), the MEC Size Input Factor is: Small 
Score 

Baseline Conditions: 
Surface Cleanup: 
Subsurface Cleanup: 

Input Factors Worksheet 

110 
110 
110 

40 
40 
40 
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Scoring Summarv 

Site ID: Target Area No. 5, OU-4, TY AD 

Date: 6/8/2012 
Input Factor 

I. Energetic Material Type 

II. Location of Additional Human Receptors 
III. Site Accessibility 

IV. Potential Contact Hours 
V. Amount of MEC 

VI. Minimum MEC Depth Relative to Maximum Intrusive 
Depth 

VII. Migration Potential 
VIII. MEC Classification 

IX. MEC Size 

Scoring Summaries Worksheet 

a. Scoring Summary for Current Use Activities 

Response Action Cleanup: 
Input Factor Category 

Pyrotechnic 

Inside the MRS or inside the ESQD arc 
Very Limited Accessibility 
10,000 to 99,999 receptor-hrs/yr 

n-arget Area 
Baseline Condition: MEC located surface and subsurface. After Cleanup: 
Intrusive deoth overlaos with subsurface MEC. 
Possible 
uxo 
Small 

Total Score 
Hazard Level Category 

No Response Action 

Score 

60 

30 
5 

40 
180 

240 
30 

110 
40 

735 
2 
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MEC HA Hazara Level Determination 
Site ID: Target Area No. 5, TY AD 

Date: 6 / 8/2012 
Hazard Level Category 

a. Current Use Activities 2 

c. Resoonse Alternative 1: 
d. Response Alternative 2: 

e. Resoonse Alternative 3: 
f. Resoonse Alternative 4: 
g. Response Alternative 5: 
h. Response Alternative 6: 

Characteristic:s o1 the MRS 

Is critical infrastructure located within the MRS or within the 
ESQD arc? Yes 

Are cultural resources located within the MRS or within the ESQD 
arc? No 

Are significant ecological resources located within the MRS or 
within the ESQD arc? No 

Hazard Level Worksheet 

Score 
735 

II 

II 

II 
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